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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control 
device for a vehicle provided with a plurality of prime 
movers sufficiently providing low fuel consumption, 
power performance, etc. 

SOLUTION: In this control device for a vehicle provided 
with an engine 10 and an MG(motor/generator) 24, a 
first control means (low fuel consumption mode assist 
torque determining means 70, acceleration mode assist 
torque determining means 80) operating an MG 28 so as 
to increase an output or torque and shorten an 
operating time, in accordance with increase of an 
output required by a driver, is provided. Consequently, 
by operating the MG 28 so as to increase an output or 
torque and shorten an operating time, in accordance 
with increase of the output required by the driver, an 
output of the MG 28 is more properly controlled. That 
is, power performance obtained relating to a pedaling 
amount on an accelerator is enhanced, an increase of 
output operating amount by an increase of the pedaling 
amount on the accelerator pedal is prevented at operation time of acceleration, and a fuel 
consumption is decreased. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The control unit of the car equipped with two or more prime movers characterized by 
including the 1st control means which operates said subprime mover as an output or torque 
becomes high, and so that it is the control unit of the car equipped with the main prime mover 
and the subprime mover, and operating time may become short, so that the output which an 
operator demands becomes high. 

[Claim 2] It is the control unit of the car which said main prime mover drove either the front- 
wheel drive system of a car, or the rear wheel drive systems, and was equipped with two or 
more prime movers of claim 1 said whose subprime mover is what drives another side of this 
front-wheel drive system and the rear wheel drive systems. 

[Claim 3] A road surface coefficient-of-friction judging means to judge [ of the road surface a 
car runs ] whether coefficient of friction is high or low, The 2nd control means which operates 
said subprime mover while reducing the output of said main prime mover, when judged with 
coefficient of friction of a road surface being low by this road surface coefficient-of-friction 
judging means is included. When judged with coefficient of friction of a road surface being high 
by said road surface coefficient-of-friction judging means, said 1st control means The control 
unit of the car equipped with two or more prime movers of claims 1 or 2 which are what 
operates said subprime mover as an output or torque becomes high, and so that operating time 
may become short, so that the output which an operator demands becomes high. 
[Claim 4] The control unit of the car equipped with two or more prime movers of claim 3 which 
is what includes further the 3rd control means which restricts the output of said main prime 
mover according to the travel of said subprime mover in the condition of being judged with 
coefficient of friction of said road surface being high by said road surface coefficient-of-friction 
judging means. 

[Claim 5] The control unit of the car equipped with two or more prime movers characterized by 
to include the assistant control means which it is the control unit of the car equipped with the 
main prime mover and the subprime mover, and operates a subprime mover at a predetermined 
output rate to this main prime mover at the same time it operates the main prime mover based 
on a demand of an operator, and the 4th control means which corrects actuation of this 
subprime mover based on the energy-expenditure condition of the main prime mover after 
actuation initiation of this subprime mover. 

[Claim 6] Are the control unit of the car equipped with the main prime mover and the subprime 
mover, and an operator s output request is low and an operator sets at the time of power-mode 
un-choosing. While operating said subprime mover, when restrict the output of said main prime 
mover, and an operator s output request is high and an operator chooses a power mode The 
control unit of the car equipped with two or more prime movers characterized by including the 
5th control means which eases the load limitation of this main prime mover while operating this 
subprime mover so that operating time may become short so that an output or torque may 
become high and. 

[Claim 7] It is the control unit of the car which is equipped with the main prime mover and a 
subprime mover, and is operated by the energy in which this subprime mover was accumulated 



by the storage-of-energy means. When you do not need the driving force of a car so much 
While supplying the energy accumulated in said storage-of-energy means to said subprime 
mover, when this subprime mover is operated by low-power output and you need the driving 
force of a car The 6th control means which operates this subprime mover as an output or 
torque becomes high, and so that operating time may become short while supplying the energy 
from the energy generation means driven on the energy and the main prime mover which were 
accumulated in said storage-of-energy means to said subprime mover The control unit of the 
car equipped with two or more prime movers characterized by containing. 
[Claim 8] It is the control unit of the car which is equipped with the main prime mover and a 
subprime mover, and is operated by the energy in which this subprime mover was accumulated 
by the storage-of-energy means. An accumulated dose judging means to judge whether the 
accumulated dose of the energy of said storage-of-energy means is inadequate, When judged 
with the accumulated dose of the energy of a storage-of-energy means being inadequate by 
this accumulated dose judging means The control unit of the car equipped with two or more 
prime movers characterized by including the 7th control means which increases the change 
gear ratio of the change gear formed in this main prime-mover side while making energy supply 
to said subprime mover from the energy generation means driven by said main prime mover. 
[Claim 9] It is the control unit of the car which is equipped with the main prime mover and a 
subprime mover, and is operated by the energy in which this subprime mover was accumulated 
by the storage-of-energy means. The mode which operates this subprime mover after 
predetermined time from an operators output request increase in case energy is made to 
supply to said subprime mover from the energy generation means driven by said main prime 
mover, The control unit of the car equipped with two or more prime movers characterized by 
choosing an operator s output request increase and the mode which operates this subprime 
mover to coincidence, and including the 8th control means which operates this subprime mover. 

[Claim 10] Have the main prime mover and a subprime mover, and this subprime mover is the 
control unit of the car operated by the energy accumulated by the storage-of-energy means, 
and is set at the time of acceleration actuation. If predetermined time progress is carried out 
after making energy supply to said subprime mover from the energy generation means driven by 
said main prime mover The control unit of the car equipped with two or more prime movers 
characterized by including the 9th control means which makes the energy accumulated by said 
storage-of-energy means supply to this subprime mover. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Either the control unit of the car equipped with the main prime mover 
and the subprime mover especially a front-wheel drive system or the rear wheel drive systems 
drive this invention by the main prime mover, and it relates to the drive control unit of the 
format order ring drive car which another side drives by the subprime mover. 
[0002] 

[Description of the Prior Art] The car equipped with the main prime mover and the subprime 
mover is known. For example, the format order ring drive car which makes a driving source the 
main prime mover which either a front-wheel drive system or the rear wheel drive systems 
consist of with an engine (internal combustion engine) etc., and makes a driving source the 
subprime mover which another side consists of with an electric motor, a hydraulic motor, etc. is 
it. By such order ring drive car, in order to maintain fuel efficiency or a car property to a good 
thing, raising drive capacity as the whole car, only when it becomes the predetermined 
motorised field which needs acceleration of a car, an electric motor drives and the output 
torque, i.e., assistant torque, is applied to a car. 

[0003] And although acceleration of a car is enabled in the above order ring drive cars by 
operating a subprime mover (electric motor), and driving a subdriving wheel when acceleration 
of whenever [ middle ] is performed from the low-speed condition in a road surface with low 
road surface coefficient of friction, such as a freezing way and a hardened snow way Controlling 
a subprime mover by rectilinear-propagation transit without moderation on a road surface with 
low road surface coefficient of friction so that a rotation difference does not occur in the 
subdriving wheel is performed. For example, the equipment indicated by JP,7-125556,A is it. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the control unit of the car 
equipped with two or more above-mentioned conventional prime movers, in fields, such as fuel 
consumption and power engine performance, it may be inadequate, and there was still room of 
an improvement about drive control of a subdriving wheel. 

[0005] The place which succeeds in this invention against the background of the above 
situation, and is made into the purpose has fuel consumption, the power engine performance, 
etc. in offering the control unit of the car equipped with two or more prime movers fully 
obtained. 
[0006] 

[The 1st means for solving a technical problem] It is the control unit of the car equipped with 
the main prime mover and the subprime mover, and the place made into the summary of the 1st 
invention for attaining this purpose is to include the 1st control means which operates said 
subprime mover as an output or torque becomes high, and so that the output which an operator 
demands becomes high, and operating time may become short. 
[0007] 

[The 1st effect of the invention] Since said subprime mover is operated so that operating time 
may become short so that an output or torque may become high and so that the output which 



an operator demands will become high by the 1st control means, if it does in this way, the 
output of a subprime mover is controlled more appropriately. That is, the power engine 
performance which an accelerator pedal steps on and is obtained to an amount is raised, and 
fuel consumption is reduced while the increment in the output actuation depended for an 
accelerator pedal's stepping on at the time of acceleration actuation, and increasing is 
prevented. 
[0008] 

[The 2nd means for solving a technical problem] The place made into the summary of the 2nd 
invention for attaining said purpose A road surface coefficient-of-friction judging means to 
judge [ of the road surface a car runs ] whether coefficient of friction is high or low, The 2nd 
control means which operates said subprime mover while reducing the output of said main prime 
mover, when judged with coefficient of friction of a road surface being low by the road surface 
coefficient-of-friction judging means is included. Said 1st control means operates [ when judged 
with coefficient of friction of a road surface being high by said road surface coefficient-of- 
friction judging means ] said subprime mover as an output or torque becomes high, and so that 
the output which an operator demands becomes high, and operating time may become short. 
[0009] 

[The 2nd effect of the invention] Fuel consumption is reduced, while the increment of the 
output actuation by the operator caused for an accelerator pedal's stepping on and increasing 
further is prevented since a subprime mover is operated so that operating time may become 
short so that an output or torque may become high and so that the output which an operator 
demands will become high on a dry way by the 1st control means when road surface frictional 
resistance is high namely, if it does in this way, and the acceleration nature of a car improves. 
[0010] 

[The 3rd means for solving a technical problem] The place made into the summary of the 3rd 
invention for attaining said purpose in the condition of being judged with coefficient of friction of 
said road surface being high by said road surface coefficient-of-friction judging means, the 3rd 
control means which restricts the output of said main prime mover according to the travel of 
said subprime mover is established further. 
[0011] 

[The 3rd effect of the invention] Since the output of the main prime mover is restricted by the 
3rd control means according to the travel of a subprime mover and the output of the main 
prime mover will be restricted by it according to the travel of a subprime mover in the condition 
of being judged with coefficient of friction of a road surface being high by the road surface 
coefficient-of-friction judging means even if it is the transit way, i.e., a dry way, where road 
surface frictional resistance is high if it does in this way, the fuel consumption of a car is 
reduced further. 
[0012] 

[The 4th means for solving a technical problem] The place made into the summary of the 4th 
invention for attaining said purpose The assistant control means which it is the control unit of 
the car equipped with the main prime mover and the subprime mover, and operates a subprime 
mover at a predetermined output rate to the main prime mover at the same time it operates the 
main prime mover based on a demand of an operator, It is in including the 4th control means 
which corrects actuation of a subprime mover based on the energy expenditure condition of the 
main prime mover after actuation initiation of the subprime mover. 
[0013] 

[The 4th effect of the invention] If it does in this way, a subprime mover will be operated by it 
at a predetermined output rate to the main prime mover at the same time the main prime mover 
is operated by the assistant control means based on a demand of an operator. By the 4th 
control means Since actuation of a subprime mover is corrected based on the energy 
expenditure condition of the main prime mover after actuation initiation of the subprime mover 
and the actuation rate of a subprime mover may be corrected so that the energy expenditure of 
the main prime mover may be reduced, it becomes a more suitable actuation rate and the fuel 



consumption of a car is reduced. 
[0014] 

[The 5th means for solving a technical problem] The place made into the summary of the 5th 
invention for attaining said purpose Are the control unit of the car equipped with the main prime 
mover and the subprime mover, and an operator's output request is low and an operator sets at 
the time of power-mode un-choosing. While operating a subprime mover, restrict the output of 
the main prime mover, and an operators output request is high, and an operator at the time of 
power-mode selection It is in including the 5th control means which eases the load limitation of 
the main prime mover while operating a subprime mover so that operating time may become 
short so that an output or torque may become high and. 
[0015] 

[The 5th effect of the invention] If it does in this way, by the 5th control means, an operator's 
output request will be low and an operator will set at the time of power-mode un-choosing. 
While a subprime mover is operated, the output of the main prime mover is restricted, an 
operator's output request is high, and an operator at the time of power-mode selection Since 
the load limitation of the main prime mover is eased while a subprime mover is operated and 
actuation of a subprime mover is changed by selection of the operation mode by the operator 
so that operating time may become short so that an output or torque may become high and, 
The output of a subprime mover becomes more suitable and fuel consumption is reduced. 
Moreover, since the load limitation of the main prime mover is eased when a power mode is 
chosen, the power engine performance of a car is raised. 
[0016] 

[The 6th means for solving a technical problem] The place made into the summary of the 6th 
invention for attaining said purpose It is the control unit of the car which is equipped with the 
main prime mover and a subprime mover, and is operated by the energy in which the subprime 
mover was accumulated by the storage-of-energy means. When you do not need driving force 
so much, while supplying the energy accumulated in said storage-of-energy means to said 
subprime mover, the subprime mover is operated by low-power output. When you need driving 
force, while supplying the energy from the energy generation means driven by the energy 
accumulated in said storage-of-energy means, and said main prime mover to said subprime 
mover It is in including the 6th control means which operates the subprime mover as an output 
or torque becomes high, and so that operating time may become short. 
[0017] 

[The 6th effect of the invention] While the energy accumulated in the storage-of-energy means 
will be supplied to said subprime mover by the 6th control means when you do not need the 
driving force of a car so much if it does in this way, the subprime mover is operated by low- 
power output. When you need the driving force of a car, while the energy from the energy 
generation means driven by said storage-of-energy means and said main prime mover is 
supplied to said subprime mover Since the subprime mover is operated so that operating time 
may become short so that an output or torque may become high and, actuation of a subprime 
mover is made more suitable, and when car weight is heavy, and there is a big power demand, 
the power engine performance of a car improves. 
[0018] 

[The 7th means for solving a technical problem] The place made into the summary of the 7th 
invention for attaining said purpose It is the control unit of the car which is equipped with the 
main prime mover and a subprime mover, and is operated by the energy in which the subprime 
mover was accumulated by the storage-of-energy means. An accumulated dose judging means 
to judge whether the accumulated dose of the energy of said storage-of-energy means is 
inadequate, When judged with the accumulated dose of the energy of a storage-of-energy 
means being inadequate by the accumulated dose judging means While making energy supply to 
said subprime mover from the energy generation means driven by said main prime mover, it is in 
including the 7th control means which increases the change gear ratio of the change gear 
formed in the main prime-mover side. 



[0019] 

[The 7th effect of the invention] When doing in this way and it is judged with the accumulated 
dose of the energy of a storage-of-energy means being inadequate by the accumulated dose 
judging means While energy is made to supply a subprime mover from the energy generation 
means driven by the main prime mover by the 7th control means Since the change gear ratio of 
the change gear formed in the main prime-mover side is increased, also when the energy 
accumulated dose of a storage-of-energy means falls according to increase of a change gear 
ratio, the output of magnitude with a sufficient subprime mover is attained by actuation so that 
may be obtained, and the output of the subprime mover becomes more suitable. 
[0020] 

[The 8th means for solving a technical problem] The place made into the summary of the 8th 
invention for attaining said purpose It is the control unit of the car which is equipped with the 
main prime mover and a subprime mover, and is operated by the energy in which the subprime 
mover was accumulated by the storage-of-energy means. The mode which operates a subprime 
mover after predetermined time from an operator's output request increase in case energy is 
made to supply to said subprime mover from the energy generation means driven by said main 
prime mover, It is in choosing an operator's output request increase and the mode which 
operates a subprime mover to coincidence, and including the 8th control means which operates 
this subprime mover. 
[0021] 

[The 8th effect of the invention] The mode in which a subprime mover is operated after 
predetermined time from output request increase of ******** in case energy will be made to 
supply to said subprime mover by the 8th control means from the energy generation means 
driven by the main prime mover, if it does in this way, From the mode in which a subprime 
mover is operated by an operator's output request increase and coincidence being chosen 
Since a subprime mover is operated after predetermined time from power-on, i.e., acceleration 
actuation, at the time of power-mode selection and an energy generation means drives, the 
peak of the acceleration G of a car is raised and the big power engine performance is raised 
temporarily. Moreover, since a subprime mover is operated by power-on and coincidence at the 
time of power-mode un-choosing, the response time delay from acceleration actuation is 
shortened. In case the 8th control means of the above makes energy supply to a subprime 
mover in the first half from the energy generation means driven by the main prime mover in the 
first half, it operates a subprime mover after predetermined time from an operator s output 
request increase at the time of power-mode selection, and it is constituted at the time of 
power-mode un-choosing so that the 8th control means which operates a subprime mover to 
an operator s output request increase and coincidence may be included. In this case, the 
operating state of a subprime mover is switched based on an operator s power-mode selection 
condition. 
[0022] 

[The 9th means for solving a technical problem] The place made into the summary of the 9th 
invention for attaining said purpose Have the main prime mover and a subprime mover, and the 
subprime mover is the control unit of the car operated by the energy accumulated by the 
storage-of-energy means, and is set at the time of acceleration actuation. It is in including the 
9th control means which makes the energy accumulated by said storage-of-energy means 
supply to the subprime mover when predetermined time progress is carried out, after making 
energy supply to said subprime mover from the energy generation means driven by said main 
prime mover. 
[0023] 

[The 9th effect of the invention] Since the energy accumulated by the storage-of-energy 
means will be supplied to the subprime mover if predetermined time progress is carried out after 
energy is supplied to a subprime mover by the 9th control means from the energy generation 
means driven by the main prime mover at the time of acceleration actuation if it does in this 
way, the acceleration G of a car is raised at the time of car acceleration actuation, moreover 



the acceleration auxiliary period becomes long, and stretch of acceleration improves. 
[0024] 

[Other modes of invention] Here, suitably, said main prime mover is an internal combustion 
engine which drives either the front-wheel drive system of a car, or the rear wheel drive 
systems, and said subprime mover is a motor which drives another side of these front-wheel 
drive system and the rear wheel drive systems. If it does in this way, since a front-wheel drive 
system and a rear wheel drive system drive, in both the periods when a subprime mover is 
operated, the driving force or acceleration of a car will be raised also in transit of a road surface 
with low coefficient of friction of a freezing way, a hardened snow way, etc. 
[0025] 

[The gestalt of suitable implementation of invention] Hereafter, one example of this invention is 
explained to a detail based on a drawing. 

[0026] Drawing 1 is the transmission of the car which has the control device of one example of 
this invention, and shows the ring drive car, i.e., a four-flower drive car, before and after basing 
on front-end engine front-wheel drive (FF). In drawing, the engines 10 which function as a main 
prime mover are internal combustion engines, such as a gasoline engine and a diesel power 
plant, and the output torque is transmitted to one pair of front wheels 20 through a torque 
converter 12, a change gear 14, the differential gear mechanism 16 for front wheels, and an axle 
18. And the generator 24 for a generation of electrical energy is chiefly formed in the above- 
mentioned engine 10. From the above-mentioned engine 10 to the front wheel 20 supports the 
front-wheel drive system. The car of such a format is a four-flower drive car which does not 
use a driveshaft 

[0027] Moreover, the output torque of the electric motor / generator 28 (MG is called 
hereafter) which functions as a subprime mover is transmitted to one pair of rear wheels 34 
through the differential gear mechanism 30 for rear wheels, and an axle 32. From the above MG 
28 to the rear wheel 34 supports the rear wheel drive system. When a rear wheel 34 drives by 
this MG28, it will be in a four-flower drive condition. In addition, the above MG 28 is generated 
when a rotation drive is carried out by the braking energy of a car, and it also has the function 
as a generator (generator) which outputs generated output (regeneration energy). Suitably, said 
generator 24 which may supply power to MG28 directly at the time of a four-flower drive is 
equipped with the generation-of-electrical-energy capacity of a bigger capacity a little than the 
capacity of the MG28. 

[0028] The above-mentioned change gear 14 is always constituted by the stick shift of an 
engagement mold parallel dual drum arrangement, the automatic transmission with which two or 
more gear stages are attained by connecting alternatively the element of two or more sets of 
epicyclic gear drives by hydraulic friction engagement equipment, or carrying out a rotation halt, 
the belt type nonstep variable speed gear with which the transmission belt was almost wound 
around the pulley whose effective diameter is one adjustable pair. 

[0029] An engine and the electronic control 38 for gear change from the relation memorized 
beforehand The fuel-injection control which controls fuel injection duration based on the actual 
engine speed NE, inhalation air content Q/N, or the pressure-of-induction-pipe force. The 
ignition timing control which controls a fundamental-points fire stage from the relation 
memorized beforehand based on the actual engine speed NE and inhalation air content Q/N, 
The target idle rotational speed at the time of the idle of an engine 10 is determined. The idle 
roll control which controls an idle control valve so that actual idle rotation serves as the target 
idle rotational speed, A change gear 14 determines a gear change gear stage based on the 
actual vehicle speed V and the accelerator opening theta (whenever [ amount / of an 
accelerator pedal 36 / ACC of treading in, or throttle valve-opening ] thetaTH) from the gear 
change diagram beforehand memorized when it was an automatic transmission. Automatic gear 
change control switched to the gear change gear stage is performed. Moreover, the throttle 
actuator 43 is usually controlled so that opening thetaTH of a throttle valve 41 serves as 
magnitude corresponding to the amount ACC of treading in of an accelerator pedal 36. 
[0030] The electronic control 40 for traction control whenever [ wheel speed / which was 



prepared in one pair of front wheels 20, and one pair of rear wheels 34, respectively ] Sensor 
42FR, It is based on a signal from 42fIoor lines, 42RR, and 42RL. The wheel vehicle speed VFR 
(whenever [ car-body-speed / which is converted based on wheel rotational speed ]) VFL, 
VRR, VRL, and the front-wheel vehicle speed VF [= (VFR+VFU/2], Rear wheel vehicle speed 
VR While computing V (for example, the latest rate of the wheel vehicle speed VFR, VFL ? VRR, 
and VRL is presumed as whenever [ car-body-speed / V / V 1 i.e., the vehicle speed) 
whenever [ [= (VRR+VRU/2] and car-body-speed ] For example, the rear wheel vehicle speed 
VR obtained from the rear wheel 34 which is not driven in an engine 10 The front-wheel vehicle 
speed VF obtained from the front wheel 20 which is the main driving wheel Control initiation slip 
velocity deltaV2 to which slip velocity deltaV which is a difference was set beforehand By 
exceeding Traction control for making high attraction of the car at the time of start, if the slip 
judging of the main driving wheel (front wheel 20) is performed is performed. The slip velocity 
deltaV and front-wheel vehicle speed VF It comes out comparatively and is a certain slip ratio 
RS. Target slip ratio range RS * to which [=(deltaV/VF) x100%] was set beforehand So that it 
may enter inside Rotation of a front wheel 20 is controlled using the front-wheel brake 44 at 
the same time it controls the output of an engine 1 0 using the throttle actuator 43 which drives 
a throttle valve 41, or the fuel injection valve which is not illustrated, and the driving force of a 
front wheel 20 is controlled. Since there is a property to change as shown in drawin g 2 , the 
coefficient of friction mu of the wheel to a road surface is above-mentioned target slip ratio 
range RS *. It is set as the field to which the coefficient of friction mu of the wheel serves as 
max. 

[0031] As the electronic control 46 for motor control is shown at the section of the double line 
of drawin g 3 As the regeneration power outputted from MG28 at the time of car braking is 
indicated to be the regenerative control made to be stored in a capacitor 48 at the section of 
the thick wire of d r awin g 3 In the time of start on high coefficient-of-friction road surfaces 
(quantity mu way), such as the usual road surface and a dry way, and acceleration transit Based 
on the actual accelerator opening theta and accelerator opening rate-of-change d theta/dt, it 
determines of all the driving torque of a car (for example, 20 thru/or the basic assistant torque 
of about 30% of predetermined rate) from the relation memorized beforehand. By supplying the 
power beforehand stored in the capacitor 48 so that the basic assistant torque might be 
acquired to MG28 through an inverter 50 In the time of start transit on low coefficient-of- 
friction road surfaces (low mu way), such as quantity mu way assistant control which applies 
the driving force of MG28 to the driving force of an engine 10, carries out the emasculation 
(assistance) of the acceleration of a car, and raises fuel consumption, and a freezing way, a 
hardened snow way In order to heighten the start capacity of a car, low mu way assistant 
control the down shift of the change gear 14 is carried out [ control ] to a drive and 
coincidence of MG28 is performed. Current control of the output current of the above MG 28 
and a drive current, the output current of a generator 24, the accumulation-of-electricity 
current of a capacitor 48, and the output current is carried out by the inverter 50 controlled by 
the above-mentioned electronic control 46 for motor control. 

[0032] The road surface inclination sensor 52 consists of G sensors or the inclinometers which 
are used in vehicle speed abbreviation 0:00, and supplies the signal showing road surface tilt- 
angle thetaROAD or Inclination (inclination) (=tan thetaROAD) alpha to the above-mentioned 
electronic control 46 for motor control. The accelerator opening sensor 54 detects the 
accelerator opening theta from the control input of an accelerator pedal 36, and supplies the 
signal showing the accelerator opening theta to an engine and the electronic control 38 for gear 
change. The power-mode selecting switch 56 is operated, when choosing the mode considered 
as the transit which thought acceleration nature as important by changing a gear change line so 
that the change gear ratio of a change gear 14 may become low, and it supplies a power-mode 
selection signal to the electronic control 46 for motor control. An input signal is processed 
according to the program beforehand memorized by ROM, a control signal is outputted, and 
those input signals, a storage signal, and an operation value are mutually delivered [ the above- 
mentioned engine and the electronic control 38 for gear change, the electronic control 40 for 



traction control, and the electronic control 46 for motor control are the so-called 
microcomputers equipped with CPU, ROM, RAM, an input/output interface, etc., and / using the 
temporary storage function of RAM ] if needed and received through a communication line. 
[0033] Drawing 4 is a functional block diagram which mainly explains the important section of 
the control function of the above-mentioned electronic control 46 for motor control. In drawin g 
4 , it judges whether the quantity mu way judging means 60 is the low mu way where the road 
surface coefficient of friction mu is low like whether they are whether the road surface 
coefficient of friction mu of the transit way of a car is high, and a dry way (desiccation way), 
and a freezing way, i.e., a hardened snow way, based on the slip condition of the front wheel 20 
which is the main driving wheel at the time of acceleration or braking. For example, a quantity 
mu way judging is the control initiation slip velocity deltaV2 to which said slip velocity deltaV 
was set beforehand. It is carried out based on being the following. The car run state judging 
means 62 judges whether a car is in a start condition, or a car is a run state for example, based 
on the vehicle speed V, when judged with it being, the quantity mu way, i.e., the dry way, where 
coefficient of friction is high of a road surface, by the above-mentioned quantity mu way judging 
means 60. If the vehicle speed V is the one or less decision vehicle speed Vx set to several 
km/about h, it is in a start condition, and when exceeding the decision vehicle speed Vx1, it is 
judged that it is a run state. Based on the actual throttle opening theta and its rate-of-change 
d theta/dt, it judges whether the amount judging means 64 of demand outputs has the small 
amount of demand outputs by the operator or it is large, and to any of a large thing three-stage 
it corresponds whenever [ middle / when for example, a demand output is small ]. Decision 
value SOCO beforehand set up in order to judge a complement, in order that the charge residue 
SOC for generating the stored energy, i.e., assistant torque, in the capacitor 48 corresponding 
to a storage-of-energy means may perform assistant actuation by MG28 with the amount 
judging means 66 of accumulation of electricity when judged with a demand output being small 
by the above-mentioned amount judging means 64 of demand outputs It is judged whether it 
has exceeded or not. 

[0034] the amount SOC 1 for acceleration torque of accumulation of electricity used for it in 
order to make assistant actuation of the above MG 28 generate the acceleration torque which 
accelerates a car The amount SOC 2 for **** torque of accumulation of electricity used in 
order to generate the **** torque which decreases the assistant torque of MG28 gradually 
after accelerating in order to prevent an assistant termination shock Since it is required, As 
shown in a capacitor 48 at drawing 5 , they are those amounts SOC 1 for acceleration torque of 
accumulation of electricity. The amount SOC 2 for **** torque of accumulation of electricity It 
stores electricity, said decision value SOCO The above-mentioned amount SOC 1 for 
acceleration torque of accumulation of electricity The amount SOC 2 for **** torque of 
accumulation of electricity total value (SOC1+SOC2) and abbreviation — the same value or the 
same it — a predetermined value — it is set as a large value. 

[0035] The charge residue SOC is a decision value SOCO by the above-mentioned amount 
judging means 66 of accumulation of electricity. When judged with having exceeded, in the low- 
fuel-consumption mode assistant control means 68, Invar - TA 50 is controlled so that the 
assistant torque for obtaining low fuel consumption is outputted, and the electrical energy 
supplied to MG28 from a capacitor 48 is controlled. Namely, the low-fuel-consumption mode 
assistant control means 68 Based on the throttle opening theta and its rate-of-change d 
theta/dt, the basic assistant torque or basic assistant energy of a predetermined rate of need 
driving torque corresponding to a demand output is determined. The basic assistant torque For 
example, a low-fuel-consumption mode assistant torque decision means 70 to determine the 
assistant torque outputted from MG28 so that it may be outputted as a fixed output torque in a 
long period that it should come to be shown in drawing 6 , For example, engine speed NE as 
shown in drawin g 7 The shaft to express and engine output-torque TE [ in the 2-dimensional 
coordinate which consists of the shaft to express ] The operating point (** mark) of the engine 
10 when the assistant torque determined by the above-mentioned low-fuel-consumption mode 
assistant torque decision means 70 is outputted is computed. It has an assistant torque 



amendment means 72 to amend the magnitude or the rate of the above-mentioned assistant 
torque so that it may be located on the best fuel consumption curve, when the operating point 
of an engine 10 changes from the current position (O mark) to the operating point after the 
assistant torque output (** mark). The magnitude (power: kW) of the output energy from a 
capacitor 48 to the MG28 is controlled to indicate drawin g 8 that the assistant torque after 
amendment is outputted from MG28. Generally, gear change control of the engine 10 is carried 
out so that the operating point may be located on the above-mentioned best fuel consumption 
curve, in addition, drawing 6 and dra wing 8 — setting — tN for example, the time amount for 
about several seconds — it is — the time amount tN ****** — the power for generating 
acceleration torque and it — being shown — time amount tN The power for generating **** 
torque and it is shown henceforth. Moreover, the arrow head of drawin g 8 is a total acceleration 
output which an operator demands, and the difference of the acceleration output and the 
output from the above-mentioned capacitor 48 to the MG28 is paid with an engine 10. 
[0036] Decision value SOCO to which the charge residue SOC of a capacitor 48 was 
beforehand set like said amount judging means 66 of accumulation of electricity by the amount 
judging means 74 of accumulation of electricity when a demand output was judged by said 
amount judging means 64 of demand outputs to be whenever [ middle ] It is judged whether it 
has exceeded or not. Decision value SOCO to which the charge residue SOC of a capacitor 48 
was beforehand set by this amount judging means 74 of accumulation of electricity When it is 
judged that it has exceeded, in the acceleration mode assistant control means 78, the electrical 
energy supplied to MG28 from a capacitor 48 so that the assistant torque for obtaining suitable 
start acceleration nature may be outputted is controlled. Namely, the acceleration mode 
assistant control means 78 Based on the throttle opening theta and its rate-of-change d 
theta/dt, the basic assistant torque or basic assistant energy of a predetermined rate of need 
driving torque corresponding to a demand output is determined. The basic assistant energy For 
example, an acceleration mode assistant torque decision means 80 to determine the assistant 
torque outputted from MG28 so that it may be outputted for a short period of time as bigger 
assistant torque than the time of said low-fuel-consumption mode that it should come to be 
shown in drawing 9 , For example, engine speed NE as shown in drawing 7 The shaft to express 
and engine output-torque TE [ in the 2-dimensional coordinate which consists of the shaft to 
express ] The operating point (** mark) of the engine 10 when the assistant torque determined 
by the above-mentioned acceleration mode assistant torque decision means 80 is outputted is 
computed. It has an assistant torque amendment means 82 to amend the magnitude or the rate 
of the above-mentioned assistant torque so that it may be located on the above-mentioned 
best fuel consumption curve, when the operating point of an engine 10 changes from the 
current position (O mark) to the operating point after the assistant torque output (** mark). 
Assistant torque TM after amendment The magnitude (power: kW) of the output energy from a 
capacitor 48 to the MG28 is controlled to become constant value as it indicates drawing 10 that 
it is outputted from MG28. in addition, drawin g 9 and drawin g 10 — setting — tA for example, 
the time amount for about 2 seconds — it is — the time amount tA ****** — the power for 
generating acceleration torque and it — being shown — time amount tA The power for 
generating **** torque and it is shown henceforth. 

[0037] With the above-mentioned low-fuel-consumption mode assistant torque decision means 
70 and the acceleration mode assistant torque decision means 80 From the condition that an 
operator's amount of demand outputs judged by the amount judging means 64 of demand 
outputs is small, if it becomes large Comparatively long tN It sets to time amount and is the 
fixed assistant torque TM. From the condition ( drawin g 6 and drawin g 8 ) of being outputted tA 
shorter than it the inside of time amount — setting — top Norikazu — assistant torque TM of a 
law From considering as the condition ( d raw ing 9 and dra wing 10 ) that fixed energy is 
outputted with large torque The these low-fuel-consumption mode assistant torque decision 
means 70 and the acceleration mode assistant torque decision means 80 Since MG28 is 
operated so that operating time may become short so that an output or torque may become 
high and so that the output which an operator demands becomes high, the 1 st control means of 



claim 1 is supported. 

[0038] moreover, with the above-mentioned low-fuel-consumption mode assistant torque 
decision means 70 and the acceleration mode assistant torque decision means 80 Based on the 
throttle opening theta and its rate-of-change d theta/dt, the basic assistant torque or basic 
assistant energy of a predetermined rate of need driving torque corresponding to a demand 
output is determined. Since assistant torque to which the basic assistant torque or basic 
assistant energy is outputted by the pattern shown in drawin g 6 or drawin g 9 is determined 
Since MG28 is operated at a predetermined output rate to the engine 10 at the same time it 
operates an engine 10 based on a demand of an operator, the assistant control means of claim 
5 is supported. Moreover, the above-mentioned assistant torque amendment means 72 and the 
assistant torque amendment means 82 From amending the magnitude of assistant torque, or the 
rate of assistant torque so that it may be located on the best fuel consumption curve when the 
operating point of an engine 10 changes from the current position (O mark) to the operating 
point (** mark) of the engine 10 when assistant torque is outputted Since actuation of the 
MG28 is corrected based on the energy expenditure condition of the engine 10 after actuation 
initiation of MG28, the 4th control means of claim 5 is supported. 

[0039] [ within the assistant control period according / the engine load limitation means 84 / to 
said low-fuel-consumption mode assistant control means 68, or the assistant control period by 
said acceleration mode assistant control means 78 ] Target acceleration GM determined based 
on the amount of demand outputs from the relation set up beforehand The output of an engine 
10 is controlled by computing the actual acceleration G, and controlling thetaTH whenever 
[ throttle valve-opening ] so that the actual acceleration G does not exceed the target 
acceleration GM. This engine load limitation means 84 supports the 3rd control means (claim 4) 
which restricts the output of an engine 10 according to becoming large, the travel, i.e., the 
assistant torque, of MG28, in the condition of judging that the coefficient of friction mu of a 
road surface is high with the quantity mu way judging means 60 corresponding to a road surface 
coefficient-of-friction judging means. 

[0040] The power-mode selection judging means 86 judges whether based on whether the 
power-mode selecting switch 56 formed in the car is operated, the power mode which is the 
transit mode which thought acceleration nature as important is chosen. The engine load 
limitation prohibition means 88 heightens the acceleration or driving force of a car further by 
forbidding output control of the engine 10 by the above-mentioned engine load limitation means 
84, when judged with the power mode being chosen by the above-mentioned power-mode 
selection judging means 86. Therefore, said low-fuel-consumption mode assistant control 
means 68, the acceleration mode assistant control means 78, the engine load limitation means 
84, the power-mode selection judging means 86, and the engine load limitation prohibition 
means 88 [ within the assistant control period by the low-fuel-consumption mode assistant 
control means 68, or the assistant control period by said acceleration mode assistant control 
means 78 ] While an operators output request is low and an operator does assistant actuation 
of MG28 at the time of power-mode un-choosing, the output of an engine 10 is restricted. 
When an operator's output request is high and an operator chooses a power mode, while 
carrying out assistant actuation of MG28 so that operating time may become short so that an 
output or torque may become high and, the 5th control means (claim 6) which eases the load 
limitation of an engine 10 is supported. 

[0041] It sets for said amount judging means 66 of accumulation of electricity, or the amount 
judging means 74 of accumulation of electricity, and the charge residue SOC of a capacitor 48 
is a decision value SOCO. When judged with turning the bottom In the time of acceleration 
actuation, i.e., output request increase actuation, according [ the direct assistant control means 
90 ] to an operator the time of the lack of accumulation of electricity Release of the down shift 
of a change gear 14 or the lock-up clutch of a torque converter 12 etc. is performed, and it is 
the rotational speed NE of an engine 10. Where a predetermined width-of-face rise is carried 
out positively By supplying directly the power outputted from the generator 24 driven with an 
engine 10 to MG28, comparatively big assistant torque is generated immediately. 



[0042] For the power-mode selection judging means 92, it sets for said amount judging means 
66 of accumulation of electricity, or the amount judging means 74 of accumulation of electricity, 
and the charge residue SOC of a capacitor 48 is a decision value SOCO. When judged with 
turning the bottom, it judges whether said power mode which is the transit mode which thought 
acceleration nature as important is chosen. The assistant delay means 94 delays the assistant 
actuation by the direct assistant control means 90 from the time of the acceleration actuation 
by the operator, i.e., output request increase, to until after predetermined time at the time of 
said lack of accumulation of electricity, when judged with the power mode being chosen by the 
above-mentioned power-mode selection judging means 92. Since the above-mentioned power- 
mode selection judging means 92 and the assistant delay means 94 operate MG28 after 
predetermined time from an operators output request increase at the time of power-mode 
selection and operate MG28 to an operator s output request increase and coincidence at the 
time of power-mode un-choosing in case they make energy supply to MG28 from the generator 
24 (energy generation means) driven with an engine 10, they support the 8th control means of 
claim 9. 

[0043] When judged with a demand output being large in said amount judging means 64 of 
demand outputs, assistant control by the high acceleration mode assistant control means 96 is 
performed. After this high acceleration mode assistant control means 96 made the direct 
assistance which supplies directly the power outputted from the generator 24 driven with an 
engine 10 after the predetermined time from acceleration initiation (accelerator-on) to MG28 
start, The assistance based on the accumulation-of-electricity energy which the capacitor 48 
stored electricity is made to start from the stage of the neighborhood where acceleration 
reaches a peak, and predetermined period continuation is carried out and the acceleration G for 
2 thru/or about 3 seconds shown in the two-dot chain line of drawing 1 1 is obtained for it. The 
two-dot chain line of drawing 1 1 shows the case where direct assistance and the assistance by 
the capacitor are performed. The continuous line of drawin g 1 1 shows change of acceleration 
only with an engine 10, the broken line of drawing 1 1 shows an added part at the time of 
applying only direct assistance from acceleration initiation, and the dashed line shows an added 
part at the time of applying only direct assistance after predetermined time from acceleration 
initiation. In the section immediately after performing the acceleration actuation, when direct 
assistance is started to acceleration actuation and coincidence, the output torque of an engine 
10 is an engine speed NE. Since it is consumed by rise Although the acceleration G of a car 
does not contribute assistant torque, either and it does not go up so much Engine speed NE 
The acceleration G of a car rises quickly as the value saturating to the predetermined value 
according to the accelerator opening theta is approached. If it becomes near where the 
acceleration based on the output torque of an engine 10 is saturated, after an added part 
(broken line) by direct assistant torque will appear notably, the amount of the addition 
disappears. MG28 which outputs direct assistant torque is driven with the electrical energy 
supplied from the generator 24 driven with an engine 10. Predetermined time of after, i.e., engine 
energy, is not extracted from acceleration actuation initiation, but it is an engine speed NE at 
the torque of engine 10 self. Since the stage when direct assistance appears is overdue when 
direct assistance is started after raising enough, the peak of the acceleration G of a car is 
raised. That is, although the engine 10 had predetermined energy consumed by the generator 
24, and total energy is still the same, also with as same the energy as the low speed of MG28, 
the driving force of a car improves and Acceleration G is raised by the effectiveness of the 
property that torque is high. Furthermore, by adding the assistance by the electrical energy 
which the capacitor 48 stored electricity from near [ the ] a peak, as shown in a two-dot chain 
line, the acceleration G of a car is raised over a predetermined period, and the elongation of 
acceleration is acquired. Since the above-mentioned quantity acceleration mode assistant 
control means 96 makes the electrical energy accumulated by the capacitor 48 supply to the 
MG28 after predetermined time progress after making energy supply to MG28 from the 
generator 24 driven with an engine 10 at the time of acceleration actuation, it is equivalent to 
the 9th control means of claim 10. 



[0044] The acceleration insufficient judging means 98 is based on an actual demand output from 
the relation set up beforehand, for example in the acceleration insufficient condition of a car, 
and is the target acceleration GM of a car. The acceleration G of the actual car which 
computes and is called for from the rate of change of the vehicle speed V is the target 
acceleration GM. It judges by not reaching. When the lack of acceleration of a car is judged by 
the above-mentioned acceleration insufficient judging means 98, it replaces with the high 
acceleration mode assistant control means 96, for example, the acceleration mode assistant 
control 78 and the assistant torque control by the same capacitor 48 are used, and the amount 
amendment means 100 of acceleration assistance is the above-mentioned target acceleration 
GM. Increase-in-quantity amendment is carried out in the amount of assistance of the assistant 
torque by the capacitor 48 so that it may be attained. At the time of the lack of acceleration, 
moreover, the direct assistant control means 102 At the assistant torque amended by the 
above-mentioned amount amendment means 100 of acceleration assistance, when acceleration 
is still insufficient, it is still the target acceleration GM. When not attained the assistant torque 
(after increase-in-quantity amendment) of MG28 based on the above-mentioned capacitor 48 - 
- in addition, the direct assistance which generates assistant torque immediately is performed 
by supplying directly the power outputted from the generator 24 driven with an engine 10 to 
MG28. Or at the time of the lack of acceleration, the direct assistant control means 102 
performs direct assistance at the same time assistant torque is amended by the amount 
amendment means 100 of acceleration assistance. In this example, at the time of said low-fuel- 
consumption mode assistant control means 68, the acceleration mode assistant control means 
78, the above-mentioned quantity acceleration mode assistant control means 96, the 
acceleration insufficient judging means 98, the amount amendment means 100 of acceleration 
assistance, and the lack of acceleration, the direct assistant control means 102 When you do 
not need the driving force of a car so much, while the electrical energy accumulated in the 
capacitor 48 is supplied to MG28, the MG28 is operated by low-power output, for example, 
when you need the driving force of a car like a climb way and car weight being heavy and the 
acceleration as a demand output not being obtained While supplying the energy from the 
generator (energy generation means) 24 driven with the energy and the engine 10 which were 
accumulated in the capacitor (storage-of-energy means) 48 to MG28 Since the MG28 is 
operated so that operating time may become short so that an output or torque may become 
high as compared with the case where low-fuel-consumption mode assistant control is 
performed etc. and when a demand output is low namely, the 6th control means of claim 7 is 
supported. 

[0045] Although a rear wheel 34 drives by the above direct assistance here based on assistant 
torque being outputted from MG28 at the same time the driving force of a front wheel 20 is 
reduced by consuming a part of output of an engine 10 by the generator 24 In the time of start 
of a car, since the torque in early stages of [ start ] MG28 (quantity torque is acquired by the 
torque characteristic of MG28 at the time of a low speed) is larger than a part for the driving 
torque fall of the front wheel 20 by having supplied energy to MG28 from the engine 10 In the 
time of car start, there is the same emasculation effectiveness as the assistance from a 
capacitor 48. Drawin g 12 is output-torque TE of an engine 10. It is a property and a broken line 
shows the property before the above-mentioned direct assistance is started, a continuous line 
shows the case where it is reduced by the above-mentioned direct assistance, and the 
difference of these broken lines and a continuous line supports a part for the driving torque fall 
of the above-mentioned front wheel 20. Drawin g 13 is output-torque TM of MG28. A property is 
shown and it is rotational speed NM. Near zero shows initial torque. 

[0046] The acceleration actuation judging means 106 judges whether acceleration actuation of a 
car was performed based on variation and/or rate-of-change d theta/dt of for example, the 
throttle opening theta. The low mu way assistant control means 108 determines the basic 
assistant torque or basic assistant energy of a predetermined rate of need driving torque 
corresponding to a demand output based on the throttle opening theta or its rate-of-change d 
theta/dt, and controls the electrical energy supplied to MG28 from a capacitor 48 so that the 



assistant torque for obtaining suitable start acceleration nature may be outputted. In this low 
mu way assistant control means 108, suitably Like said low-fuel-consumption mode assistant 
control 68 and the acceleration mode assistant control 70, when the amount of demand outputs 
is low The electrical energy by which assistant torque is supplied to MG28 from a capacitor 48 
so that constant value may be comparatively outputted to long duration is controlled. If the 
amount of demand outputs becomes more than whenever [ middle ], the electrical energy 
supplied to MG28 from a capacitor 48 so that time amount with the above-mentioned assistant 
torque shorter than the time of a low demand output and high torque value may be outputted 
will be controlled. That is, MG28 is operated more with a short time and a high output, or 
torque, so that an operator's output request becomes high. 

[0047] The amount judging means 1 10 of accumulation of electricity is the decision value SOCO 
to which the charge residue SOC of a capacitor 48 was set beforehand like said amount judging 
means 66 and 74 of accumulation of electricity. It judges whether it has exceeded or not. When 
it judges that the direct assistant control means 1 12 is [ the charge residue SOC of a capacitor 
48 ] insufficient with the above-mentioned amount judging means 1 10 of accumulation of 
electricity at the time of the lack of accumulation of electricity, Namely, decision value SOCO 
to which the charge residue SOC was set beforehand When judged with turning the bottom 
Assistant torque is immediately generated by supplying directly the power outputted from the 
generator 24 driven with an engine 10 to MG28 in addition to the output of the assistant torque 
based on the capacitor 48 by the above-mentioned low mu way assistant control means 1 08. 
Furthermore, the change-gear-ratio amendment means 1 1 4 amends the change gear ratio of a 
change gear 14 so that the driving force of a car may increase. For example, the change-gear- 
ratio amendment means 114 carries out the down shift of the change gear 14, or makes the 
lock-up clutch of a torque converter 12 release, carries out the down shift of the change gear 
14 chiefly, and makes the acceleration of a car to generate the driving force of the above rear 
wheel 34, to make the acceleration of a car increase, and increase from the driving force down 
of a front wheel 20 to assistant torque extent by said low mu way assistant control means 108 
with the high vehicle speed with the inside vehicle speed or the low vehicle speed. In this 
example, at the time of the above-mentioned lack of accumulation of electricity, the direct 
assistant control means 112 and the change-gear-ratio amendment means 114 When judged 
with the amount of the accumulation-of-electricity residue SOC of a capacitor 48 being 
inadequate by the amount judging means 1 10 of accumulation of electricity (accumulated dose 
judging means) Since the change gear ratio of the change gear 14 by the side of an engine 10 is 
increased to the side to which driving force becomes high while making energy supply to MG28 
from the generator 24 driven with an engine 10, the 7th control means of claim 8 is supported. 
[0048] The slip judgi ng means 1 18 is [ whether the slip of the wheel (front wheel 20) driven with 
an engine 10 was generated, and ] for example, the rear wheel vehicle speed VR. Front-wheel 
vehicle speed VF It judges based on slip velocity deltaV which is a difference having exceeded 
the predetermined value. The low mu way direct assistant control means 120 generates 
assistant torque immediately by supplying directly the power outputted from the generator 24 
driven with an engine 10 to MG28 in addition to the output of the assistant torque based on the 
capacitor 48 by the above-mentioned low mu way assistant control means 108, when generating 
of a slip of a car is judged by the above-mentioned slip judging means 1 18. The low mu way 
engine load limitation means 122 controls at least one, such as the throttle opening theta, fuel 
oil consumption, ignition timing, and the front-wheel brake 44, restricts the output to the front 
wheel (driving wheel) 20 of an engine 10, and it drives a rear wheel 34 while it controls a slip of 
a front wheel 20, at the same time direct assistant control by the above-mentioned low mu way 
direct assistant control means 120 is performed. In the above direct assistance, based on 
assistant torque being outputted, a rear wheel 34 drives from MG28 at the same time the 
driving force of a front wheel 20 is reduced by consuming a part of output of an engine 10 by 
the generator 24. In this example, since the output of an engine 10 is restricted positively in 
addition to it, the driving force of the car at the time of slip generating of a front wheel 20 is 
heightened further as a whole. The above-mentioned low mu way direct assistant control means 



120 and the low mu way engine load limitation means 122 support the 2nd control means which 
operates MG28 while they reduce the output of an engine 10, when judged with coefficient of 
friction of a road surface being low by extent to which a front wheel 20 slips with the slip 
judging means 1 18. 

[0049] the flow chart with which drawing 14 , drawing 15 , drawin g 16 , drawin g 1 7 , and drawin g 
18 explain the important section of control actuation of said electronic control 46 for motor 
control — it is — drawin g 14 — the low Naka demand output assistant control routine at the 
time of quantity mu way start — drawin g 15 — the high demand output assistant control 
routine at the time of quantity mu way start — the assistant control routine at the time of 
quantity mu way transit is shown in drawing 17 , and an assistant control routine is shown 
[ drawin g 16 / control routine / direct assistant ] in drawing 18 at the time of low mu way slip 
transit at the time of the lack of accumulation of electricity. 

[0050] In drawing 14 , it is judged based on the slip condition of a front wheel 20 that it is the 
main driving wheels at the time of acceleration or braking whether they are whether the road 
surface coefficient of friction mu of the transit way of a car is high and a dry way (desiccation 
way), at the step (a step is skipped hereafter) SA 1 corresponding to said quantity mu way 
judging means 60. When decision of this SA1 is affirmed, in SA2, it is judged for example, based 
on the vehicle speed V whether a car is a run state, the decision vehicle speed V0 to which the 
actual vehicle speed V was beforehand set in SA3 when decision of this SA2 was denied the 
start condition of whether it turns the bottom and a car — or low-speed run state no is judged. 
These [ SA2 and SA3 ] support said car run state judging means 62. 

[0051] When decision of the above SA 3 is affirmed, in SA4, SA5, SA6, and SA7 corresponding 
to said amount judging means 64 of demand outputs, the actual amount of demand outputs by 
the operator is small, or it is judged based on the throttle opening theta and its rate-of-change 
d theta/dt whether it is whenever [ middle ] or it is large. That is, it sets to SA4 and the 
throttle opening theta is the decision-criterion value theta 1. It is judged whether it is small, 
when decision of the SA4 is denied, it sets to SA5, and the throttle opening theta is the 
decision-criterion value theta 1. Decision-criterion value theta 2 set as the large value It is 
judged whether it is small. Moreover, it is judged whether it is smaller than the decision- 
criterion value dthetal to which rate-of-change d theta/dt of the throttle opening theta was 
beforehand set in SA6 when decision of SA4 was affirmed / dt. When decision of the SA6 is 
denied, or when decision of SA5 is affirmed, it is judged whether it is smaller than the decision- 
criterion value dtheta2 with which rate-of-change d theta/dt of the throttle opening theta was 
set as the larger value than the decision-criterion value dthetal / dt in SA7 / dt. 
[0052] It is the decision-criterion value SOCO to which the charge residue SOC of a capacitor 
48 was beforehand set in SA8 corresponding to said amount judging means 66 of accumulation 
of electricity since it was in the condition that the demand output of city area transit extent like 
the 10 mode or the 15 modes is low when both decision of the above SA4 and SA6 was 
affirmed. It is judged whether it has exceeded or not. When decision of this SA8 is affirmed, the 
low-fuel-consumption mode assistant control routine shown in drawing 19 in SA9 corresponding 
to said low-fuel-consumption mode assistant control means 68 in order to obtain the start 
acceleration corresponding to the small amount of demand outputs is performed. In the low- 
fuel-consumption mode assistant control routine of this drawin g 19 In SA91 corresponding to 
said low-fuel-consumption mode assistant torque decision means 70 Based on the actual 
throttle opening theta and its rate-of-change d theta/dt, it is computed from the relation which 
is not illustrated and which was memorized beforehand, the predetermined rate of need driving 
torque, for example, about 20% of basic assistant torque, corresponding to a demand output. 
The assistant torque of the output pattern outputted from MG28 so that the basic assistant 
torque may be outputted as a fixed output torque in a long period that it should come to be 
shown in drawin g 6 is determined. Subsequently, it sets to SA92 corresponding to said assistant 
torque amendment means 72. For example, the operating point (** mark) of the engine 10 when 
the assistant torque determined in the above SA 91 is outputted [ in the 2-dimensional 
coordinate shown in drawin g 7 ] is computed. When the operating point of an engine 10 changes 



from the current position (O mark) to the operating point after the assistant torque output (** 
mark), the magnitude (constant value) of the above-mentioned assistant torque is amended so 
that it may be located on the best fuel consumption curve. 

[0053] continuing SA10 — time amount tN of above-mentioned drawin g 6 by — the electrical 
energy which the capacitor 48 stored electricity so that fixed torque as shown might be 
outputted if possible for a long period of time is supplied to MG28. Subsequently, at SA11, the 
accumulation-of-electricity residue SOC of a capacitor 48 is the amount SOC 2 for **** 
torque of accumulation of electricity. It is judged whether many and the amount SOC 1 for 
acceleration torque of accumulation of electricity remain. Although the above SA 10 is 
repeatedly performed while decision of this SA1 1 is denied, when decision of SA1 1 is affirmed, it 
is the amount SOC 1 for acceleration torque of accumulation of electricity. If lost, the electrical 
energy currently supplied to MG28 from the capacitor 48 as SA12 was shown by the time 
amount tN of above-mentioned drawin g 6 will be decreased gradually. Subsequently, whether in 
SA13, the accumulation-of-electricity residue SOC of a capacitor 48 is below zero and the 
amount SOC for **** torque of accumulation of electricity 2 It is judged whether it remains or 
not. When decision of SA13 is affirmed, it is made for the assistant control by MG28 to be 
completed in SAM, although the above SA 12 is repeatedly performed while decision of this 
SA13 is denied. 

[0054] When the amount of demand outputs by the operator is the start which is whenever 
[ middle ] Since decision of said SA4 is denied, and both decision of SA5 and SA7 is affirmed, 
decision of said SA6 is denied and decision of SA7 is affirmed Decision-criterion value SOCO 
to which the charge residue SOC of a capacitor 48 was beforehand set like SA8 in SA15 
corresponding to said amount judging means 74 of accumulation of electricity It is judged 
whether it has exceeded or not. When decision of this SA15 is affirmed, in SA16 corresponding 
to said power-mode selection judging means 86 and the engine load limitation prohibition means 
88, it is judged whether based on whether the power-mode selecting switch 56 formed in the 
car is operated, the power mode which is the transit mode which thought acceleration nature as 
important is chosen. 

[0055] It is the target acceleration GM determined based on the actual throttle opening theta in 
SA17 and SA18 corresponding to said engine load limitation means 84 when decision of the 
above SA 16 is denied. The output of an engine 10 is restricted so that the actual acceleration 
G may not exceed. That is, it sets to SA17 and the actual acceleration G is the target 
acceleration GM. It is judged whether it exceeded or not. Although SA18 is not performed when 
decision of this SA17 is denied When affirmed, it sets to SA18, and the actual acceleration G is 
the target acceleration GM. The output of an engine 10, i.e., the driving force of a front wheel 
20, is automatically restricted by operating at least one, such as the throttle opening theta, fuel 
oil consumption, and the front-wheel brake 44, so that it may be settled. That is, since thetaTH 
or fuel oil consumption is decreased from the value corresponding to the control input of an 
accelerator pedal 36 whenever [ throttle valve-opening ] so that the assistant torque of MG28 
becomes large, the output of an engine 10 is restricted according to the travel of MG28. 
Moreover, when decision of the above SA 16 is affirmed, the above SA17 and SA18 is made to 
skip. Therefore, when judged with the power mode being chosen, the above SA 16 supports said 
engine load limitation prohibition means 88 to forbid the load limitation of an engine 10, in order 
to heighten the acceleration or driving force of a car further. 

[0056] And SA19 corresponding to said acceleration mode assistant control means 78 is 
performed, and the acceleration mode assistant control routine shown in drawin g 20 in order to 
obtain the suitable start acceleration nature according to the amount of demand outputs on a 
dry way is performed. In the acceleration mode assistant control routine of this drawing 20 In 
SA191 corresponding to said acceleration mode assistant torque decision means 80 Based on 
the throttle opening theta and its rate-of-change d theta/dt, the basic assistant torque or 
basic assistant energy of a predetermined rate of need driving torque corresponding to a 
demand output is determined. The assistant torque outputted from MG28 so that the basic 
assistant energy may be outputted for a short period of time as bigger assistant torque than the 



time of said low-fuel-consumption mode that it should come to be shown in drawing 9 is 
determined. Subsequently, in SA192 corresponding to said assistant torque amendment means 
82, the operating point (** mark) of the engine 10 when the assistant torque determined by the 
above SA 191 is outputted is computed, and when the operating point of an engine 10 changes 
from the current position (O mark) to the operating point after the assistant torque output (** 
mark), the magnitude of the above-mentioned assistant torque is amended so that it may be 
located on the best fuel consumption curve. In addition, in SA19 corresponding to the above- 
mentioned acceleration mode assistant control means 78, when judged with the power mode 
being chosen in SA16, assistant torque of MG28 is made into a for example much more big 
value, and it considers as a short-time output. 

[0057] And by performing said ten or less SA, electrical energy is made to output from a 
capacitor 48, as shown in drawing 10 , and the assistant torque shown in drawin g 9 is outputted 
from MG28. Assistant torque outputted from this MG28 is made into a big value as compared 
with the case in the low-fuel-consumption mode of drawin g 6 , and let it be a short time. 
[0058] When decision of said SA5 is denied or decision of SA7 is denied (i.e., when it is judged 
that the amount of demand outputs in acceleration actuation of an operator is large), the high 
demand output assistant control routine at the time of quantity mu way start of drawing 1 5 , i.e., 
a dry way acceleration assistant control routine, is performed. First, in order to judge whether 
the acceleration actuation by the operator is what shows the big amount of demand outputs, at 
SD1, the throttle opening theta is the decision-criterion value theta 2. When it is judged 
whether it is large and decision of the SD1 is affirmed, in SD2, it is judged whether rate-of- 
change d theta/dt of the throttle opening theta is larger than the decision-criterion value 
dtheta2 / dt. The above-mentioned decision-criterion value theta 2 It is a value forjudging the 
maximum field of the throttle opening theta, for example, about 80% of value is adopted. 
Moreover, the above-mentioned decision-criterion value dtheta2 / dt is the values forjudging 
the maximum field of the treading-in rate of an accelerator pedal 36. Although it returns to the 
low Naka demand output assistant control routine at the time of quantity mu way start of 
drawing 14 when either of the decision of the above SD [ SD1 and ] 2 is denied It is the target 
acceleration GM as which it considers as high acceleration assistant mode, and the actual 
acceleration G is determined as a function of the throttle opening theta in SD3 corresponding 
to said acceleration insufficient judging means 98 when both decision of the above SD1 and 
SD2 is affirmed. It is judged whether it is large. 

[0059] The charge residue [ in / on SD4 and / when decision of the above SD 3 is affirmed (i.e., 
when sufficient acceleration is obtained according to the throttle opening theta) / a capacitor 
48 ] SOC is the decision-criterion value SOCO. Many is judged. In SD5 corresponding to [ when 
decision of this SD4 is affirmed ] said high acceleration mode assistant control means 96 By 
performing the steps [ SD / SD and / 54 ] 51 in order to obtain the acceleration G shown in the 
two-dot chain line of drawin g 1 1 , as shown in drawing 21 Acceleration initiation (accelerator- 
on) to predetermined time t1 The direct assistance which supplies directly the power outputted 
from the generator 24 behind driven with an engine 10 to MG28 is made to begin. If the 
acceleration of a car reaches near [ the ] a peak (i.e., if the elapsed time from acceleration 
initiation (accelerator-on) reaches the setup time t2 (t1 <t2)) The assistance based on the 
accumulation-of-electricity energy which the capacitor 48 stored electricity is made to begin, 
and it is made to maintain it between 2 thru/or the place commuter s ticket for about 3 
seconds. Subsequently, in SD6 thru/or SD9, like above-mentioned SA1 1 thru/or SAM, the 
assistant torque by the capacitor 48 is made to ****, and assistant control is terminated. 
[0060] Target acceleration GM according to the accelerator opening theta when decision of the 
above SD 3 is denied When the acceleration which is not obtained is insufficient, the steps 
[ SD / SD and / 103 ] 101 shown in drawing 22 in acceleration mode assistant control of SD10 
are performed. First, in SD101 corresponding to said amount amendment means 100 of 
acceleration assistance, the same thing as the acceleration mode assistant torque control of 
SA19 is used, for example, and it is the above-mentioned target acceleration GM. Increase-in- 
quantity amendment of the amount of assistance of the assistant torque by the capacitor 48 is 



carried out so that it may be attained, and let assistant torque be a short time highly. 
Subsequently, it is judged further whether the assistant torque by the capacitor 48 amended by 
the above SD 101 in SD102 is insufficient. Although this routine is terminated when decision of 
this SD102 is denied In SD103 corresponding to [ when affirmed ] the direct assistant control 
means 102 the time of said lack of acceleration the assistant torque (after increase-in-quantity 
amendment) of MG28 based on the above-mentioned capacitor 48 — in addition, the assistant 
torque of high power is immediately generated by supplying directly the power outputted from 
the generator 24 driven with an engine 10 to MG28. As the assistant torque outputted by this 
direct assistance from MG28 is shown in drawing 13 , it becomes a bigger value than a fallen 
part of an engine output torque, and the big assistant effectiveness is acquired. 
[0061] When said decision of SA8, SA15, and SD4 is denied (i.e., when judged with the charges 
of a capacitor 48 being insufficient in the step corresponding to said amount of accumulation of 
electricity insufficient judging means 66 and 74,1 10), a direct assistant control routine is 
performed at the time of the lack of accumulation of electricity of drawing 16 . That is, first, it 
sets to SC1 and the vehicle speed V is the decision-criterion value VI. It is judged whether it is 
low. When decision of this SC1 is affirmed (i.e., when it is below a low speed), it is judged 
whether the power mode was chosen in SC2 corresponding to said power-mode selection 
judging means 92. When decision of this SC2 is denied, at the time of said lack of accumulation 
of electricity, in SC3 corresponding to the direct assistant control means 90, quantity mu way 
start / low-speed acceleration assistant control is performed, and direct assistance is started 
by acceleration actuation (power-on) and coincidence. By this direct assistance, it is the 
rotational speed NE of an engine 10 by release of the down shift of a change gear 14, or the 
lock-up clutch of a torque converter 1 2. It is raised, the driving force of the rear wheel 34 of 
the magnitude more than the driving force fall of a front wheel 20 is obtained, and sufficient 
acceleration assistant effectiveness is acquired. 

[0062] Subsequently, in SC4, it is judged [ of about several seconds ] from the acceleration 
actuation (power-on) by the operator whether predetermined time progress was carried out. 
When decision of this SC4 is denied, three or less above SC is performed repeatedly, but when 
affirmed, after assistant control is terminated in SC5, it sets to SC6 and a capacitor 48 stores 
electricity the electrical energy which regeneration at the time of moderation transit of a car is 
performed, and was generated from MG28. Moreover, in SC7, when there is no moderation 
transit of a car beyond predetermined time, a capacitor 48 stores electricity from the generator 
24 driven with an engine 10. The above SC6 and SC7 is formed in order to prepare for the next 
start and acceleration. 

[0063] When judged with the power mode having been chosen in said SC2, it sets to SC8 
corresponding to said assistant delay means 94, and it is an engine speed NE. It blows, and in 
order to raise the maximum of the acceleration of a car further by waiting for and assisting a 
riser, direct assistance is started after predetermined time progress of about several seconds 
from the acceleration actuation (power-on) by the operator. This direct assistance is also the 
rotational speed NE of an engine 10 by release of the down shift of a change gear 14, or the 
lock-up clutch of a torque converter 12. Since it is carried out where a predetermined width- 
of-face rise is carried out, the driving force of the rear wheel 34 of the magnitude more than 
the driving force fall of a front wheel 20 is obtained, and sufficient acceleration assistant 
effectiveness is acquired. 

[0064] The vehicle speed V is the decision-criterion value V1. Since it is above, when decision 
of said SC1 is denied (i.e., when the rate of a car is more than medium speed), in SC9 
corresponding to said change-gear-ratio amendment means 114, the down shift of a change 
gear 14 is performed at the time of acceleration actuation, and the direct assistance for the 
passing acceleration more than quantity mu way medium speed is started in SC10 
corresponding to the direct assistant control means 1 12 at the time of said lack of 
accumulation of electricity. In this direct assistance, bigger assistant torque than the case of 
said SC3 and SC8 is generated. And in SC1 1, it is judged whether the predetermined time for 
performing the above-mentioned direct assistance from acceleration actuation passed. While 



decision of this SC1 1 is denied, the above-mentioned direct assistance is continued, but if 
affirmed, said five or less SC will be performed. 

[0065] When decision of SA2 of drawing 14 is affirmed, when decision of SA3 is denied (i.e., 
when it is judged that a car is running), or when it is judged that it is not start of the super-low 
vehicle speed, an acceleration assistant control routine is performed during quantity mu way 
transit of drawin g 17 . Decision-criterion value V1 first set up beforehand by SB1 in order that 
the vehicle speed V might judge under transit of a car It is judged whether it is high. When 
decision of this SB1 is denied, it is returned to the routine of drawing 14 , but when affirmed, in 
SB2, it is judged [ of a car ] based on change of the vehicle speed V whether it is under 
acceleration. Although this routine is terminated when decision of this SB2 is denied, when it is 
affirmed, it sets to SB3, and the vehicle speed V is the above-mentioned decision-criterion 
value V1. Decision-criterion value V2 beforehand set as the high value It is judged whether it is 
low. This decision-criterion value V2 It is a value for judging whether it is acceleration actuation 
under high-speed transit comparatively. 

[0066] Subsequently, it is the value theta 1 to which the throttle opening theta was beforehand 
set in SB4 when decision of the above SB 3 was affirmed. When it is judged whether it is large 
and decision of this SB4 is affirmed, in SB5, it is judged whether it is larger than the value 
dthetal to which rate-of-change d theta/dt of throttle opening was set beforehand / dt. Since 
it is the case where comparatively big acceleration actuation for passing etc. is usually 
performed during transit when both decision of the above SB4 and SB5 is affirmed, passing 
acceleration assistant control of SB6 is started. As this passing acceleration assistant control 
shows, for example to drawin g 6 and drawing 8 , the assistant torque of constant value is tN 
predetermined from MG28. It is determined that only time amount is outputted. And like [ in 
SB8 thru/or SB12 ] above-mentioned SA10 thru/or SA14, as shown in drawing 6 , the assistant 
torque of constant value is tN predetermined from MG28. After only time amount is outputted, 
it decreases gradually and assistance is terminated. 

[0067] When at least one side of decision of the above SB [ SB4 and ] 5 is denied, being 
outputted for a long time rather than the case where assistant torque with passing acceleration 
assistant control of SB7 smaller than the case of SB6 is SB6 is determined. It is for thinking 
the elongation of acceleration of a car as important and realizing smooth acceleration. And in 
SB8 thru/or SB 12, the assistant torque is outputted like the above. Moreover, the vehicle 
speed VV2 when decision of said SB3 is denied When [ high ] it is the acceleration under high- 
speed transit comparatively, passing acceleration assistant control of SB13 is performed. In 
passing acceleration assistant control of this SB 13, being outputted within time amount shorter 
than the case where the assistant torque of the larger magnitude near the peak price of MG28 
than the case of said SB6 is SB6 is determined. And in SB8 thru/or SB12, the assistant torque 
is outputted similarly. 

[0068] When decision of SA1 of drawing 14 is denied (i.e., when it is the low mu way where 
coefficient of friction like a freezing way or a hardened snow way is low), an assistant control 
routine is performed at the time of low mu way slip transit of drawing 18 . First, at SE1, the 
vehicle speed V is the decision-criterion value VI. It is judged whether it is the following. When 
decision of this SE1 is denied, it is judged based on change of for example, the throttle opening 
theta whether acceleration actuation was performed in SE2 corresponding to said acceleration 
actuation judging means 106. Although this routine is terminated when decision of the above SE 
1 is affirmed or decision of SE2 is denied, when decision of the above SE 1 is denied and 
decision of SE2 is affirmed, it sets to SE3, and the charge residue SOC of a capacitor 48 is the 
decision-criterion value SOCO. Many is judged. When decision of SE3 is affirmed Short-time 
activation of the assistant control of the assistant rate which was suitable for the low mu way 
based on the electrical energy generated by the electrical energy or the generator 24 which the 
capacitor 48 stored electricity in SE4 corresponding to said low mu way assistant control 
means 108 is carried out. When decision of SE3 is denied, in SE5, short-time activation of the 
direct assistant control is carried out based on the electrical energy supplied from the 
generator 24 driven with an engine 10. 



[0069] Decision-criterion value deltaV2 to which slip velocity deltaV was beforehand set for 
whether the slip of a wheel was generated where assistant control based on the electrical 
energy which the above-mentioned capacitor 48 stored electricity is performed in SE6 
corresponding to said slip judging means 1 18 It is judged based on having become large. 
Moreover, it is this vehicle speed Vt+1 whether when decision of SE6 was affirmed, in SE7, 
whether the effectiveness by assistance having occurred and the vehicle speed V rose. The last 
vehicle speed Vt It is judged based on a large thing. Although this routine is terminated when 
decision of the above SE 6 is denied or decision of SE7 is affirmed (i.e., even if a slip was not 
generated or the slip was generated when the vehicle speed V increases) When decision of SE6 
is affirmed and decision of SE7 is denied (i.e., when a slip is generated and there is no increment 
in the vehicle speed) In SE8 corresponding to said low mu way direct assistant control means 
120, low mu way assistant control which was suitable for the low mu way based on the 
electrical energy supplied from the generator 24 driven with an engine 10 being supplied to 
MG28 is performed. In this low mu way assistant control, the electrical energy with which the 
capacitor 48 stored electricity the generator 24 when a demand output is large when that 
output declined by the thermal limit is also supplied to MG28. 

[0070] For whether the slip is yet generated in continuing SE9, slip velocity deltaV is said 
decision-criterion value deltaV2. Decision-criterion value deltaVI beforehand set as the small 
value It is judged based on having become large. Since it is in the condition which the slip has 
still generated even if the electric load of a generator 24 is added to an engine 10 by direct 
assistance when decision of this SE9 is affirmed In SE10 corresponding to said low mu way 
engine load limitation means 122 By making thetaTH smaller than the value till then whenever 
[ throttle valve-opening ] in the condition that the actuated valve position of an accelerator 
pedal 36 is as it is, the output of an engine 10 is made small till then, and a twist is also further 
decreased to the driving force of a front wheel 20. 

[0071] Subsequently, it is judged in SE12, SE13, and SE14 whether the assistant terminating 
condition was satisfied. That is, by SE12, it is judged whether the throttle opening theta became 
a close by-pass bulb completely (0%), it is judged whether slip velocity deltaV became smaller 
than said decision-criterion value deltaN/1 , and it is judged by SE14 at SE13 whether the 
elapsed time after acceleration actuation is done by the operator reached at the predetermined 
value, for example, 5 seconds. At the beginning, since each decision of the above SE12, SE13, 
and SE14 is denied, said eight or less SE is performed repeatedly. 

[0072] Direct assistance is continued, although the load limitation of an engine 10 will be 
terminated in SE1 1 if a slip of a car is canceled by output control of an engine 10 while the 
eight or less above-mentioned SE is performed repeatedly, and decision of SE9 comes to be 
denied. And [ whether throttle opening theta which shows the intention of acceleration 
termination of an operator is made into a close by-pass bulb completely, and ] A slip of a car is 
canceled and slip velocity deltaV is said decision-criterion value deltaVI. It carries out whether 
it is materialized whether it becomes small or the elapsed time from acceleration actuation 
initiation reaches a predetermined value. If decision of SE12, SE13, or said SE14 is affirmed, 
assistant control will be terminated in SE15. And it sets to SE16 and the charge residue SOC of 
a capacitor 48 is the decision-criterion value SOCO. When it is judged whether it has exceeded 
or not and decision of the SE16 is denied, in SE17, a capacitor 48 is charged by the generator 
24. If decision of the SE16 comes to be affirmed, in SE18, charge of the capacitor 48 by the 
generator 24 will be terminated, and this routine will be terminated by clearing a flag in SE19. 
[0073] As mentioned above, the 1st control means (the low-fuel-consumption mode assistant 
torque decision means 70, acceleration mode assistant torque decision means 80) which 
operates MG28 as an output or torque becomes high, and so that operating time may become 
short is established, so that the output which an operator demands becomes high in the control 
unit of the car equipped with an engine 10 and MG28 according to this example. For this reason, 
since MG28 is operated so that operating time may become short so that an output or torque 
may become high and so that the output which an operator demands becomes high, the output 
of MG28 is controlled more appropriately. That is, the power engine performance which an 



accelerator pedal 36 steps on and is obtained to an amount is raised, and fuel consumption is 
reduced while the increment in the output control input depended for an accelerator pedal's 36 
stepping on at the time of acceleration actuation, and increasing is prevented. 
[0074] Moreover, a road surface coefficient-of-friction judging means to judge [ of the road 
surface a car runs ] whether coefficient of friction mu is high or low according to this example 
(quantity mu way judging means 60), The 2nd control means (the low mu way direct assistant 
control means 120, low mu way engine load limitation means 122) which operates MG28 while 
reducing the output of an engine 10, when it judges that the coefficient of friction mu of a road 
surface is low with the road surface coefficient-of-friction judging means is included. Said 1st 
control means MG28 is operated [ when it judges that the coefficient of friction mu of a road 
surface is high with the above-mentioned road surface coefficient-of-friction judging means, ] 
as an output or torque becomes high, and so that the output which an operator demands 
becomes high, and operating time may become short. Thus, fuel consumption is reduced, while 
the increment in the output actuation depended for an accelerator pedal's 36 stepping on and 
increasing further is prevented since MG28 is operated so that operating time may become 
short so that an output or torque may become high and so that the output which an operator 
demands becomes high on a dry way by the 1st control means when road surface frictional 
resistance is high namely, and the acceleration nature of a car improves. Moreover, on a low mu 
way, since MG28 is operated at the same time the output of an engine 10 is reduced by the 2nd 
control means, a slip of the car in a low mu way is prevented suitably, and the driving force of 
the car in a low mu way is obtained. 

[0075] moreover, according to this example, in the condition of judging that the coefficient of 
friction mu of a road surface is high with said road surface coefficient-of-friction judging means 
(quantity mu way judging means 60) From the 3rd control means (engine load limitation means 
84) which restricts the output of an engine 10 according to the travel of said MG28 being 
established further In the condition of judging that the coefficient of friction mu of a road 
surface is high Target acceleration GM Since the output of an engine 10 is restricted according 
to the travel of MG28 in order to store and the output of an engine 10 is restricted according to 
the travel of MG28 even if the road surface coefficient of friction mu is a high transit way, i.e., a 
dry way, the fuel consumption of a car is reduced further. Namely, target acceleration GM 
corresponding to the amount of demand outputs by the operator Since the excessive fuel to an 
engine 10 is reduced when obtained, fuel consumption is raised further. 

[0076] Moreover, according to this example The assistant control means which operates MG28 
at a predetermined output rate to the output of the engine 10 at the same time it operates an 
engine 1 0 based on an operator's amount of demand outputs (the low-fuel-consumption mode 
assistant torque decision means 70, acceleration mode assistant torque decision means 80), 
From the 4th control means (assistant torque amendment means 72 and 82) which corrects 
actuation of MG28 based on the energy expenditure condition of the engine 10 after actuation 
initiation of the MG28 being established Since it may be corrected so that the energy 
expenditure of an engine 10 may be reduced, the assistant torque, i.e., the actuation rate, of 
MG28, it becomes a more suitable actuation rate and the fuel consumption of a car is reduced. 
[0077] Moreover, while an operator's output request operates MG28 low at the time of power- 
mode un-choosing [ of an operator ] according to this example, the output of an engine 10 is 
restricted. While operating MG28 so that operating time may become short so that an output or 
torque may become [ an operator's output request ] high highly at the time of an operator's 
power-mode selection and The 5th control means (the low-fuel-consumption mode assistant 
control means 68, the acceleration mode assistant control means 78, the engine load limitation 
means 84, the power-mode selection judging means 86, engine load limitation prohibition means 
88) which eases the load limitation of an engine 10 is established. For this reason, while an 
operator's output request is low and an operator is operated by fuel consumption intention 
transit, reduction of car weight, etc. to MG28 at the time of power-mode un-choosing, the 
output of an engine 10 is restricted. An operator's output request highly by acceleration 
intention transit, car weight increase, etc. at the time of an operator's power-mode selection 



Since the load limitation of an engine 10 is eased while MG28 is operated so that operating time 
may become short so that an output or torque may become high and and actuation of MG28 is 
changed by selection of the operation mode by the operator, The output of MG28 becomes 
more suitable and fuel consumption is reduced. Moreover, since the load limitation of an engine 
10 is eased when a power mode is chosen, the power engine performance of a car is raised. 
[0078] moreover, when you do not need the driving force of a car so much according to this 
example While supplying the electrical energy accumulated in the capacitor 48 (storage-of- 
energy means) to MG28, when the MG28 is operated by low-power output and you need driving 
force If it is the direct assistance which supplies the electrical energy from the generator 
(energy generation means) 24 driven with the energy and the engine 10 which were accumulated 
in the capacitor 48 to MG28 As both outputs or torque become high, and so that operating time 
may become short The MG28 The 6th control means (at the time of the lack of acceleration the 
low-fuel-consumption mode assistant control means 68, the acceleration mode assistant 
control means 78, the high acceleration mode assistant control means 96, the acceleration 
insufficient judging means 98, the amount amendment means 100 of acceleration assistance, 
direct assistant control means 102) to operate is established, for this reason, when you need 
the driving force of a car so much neither by fuel consumption intention transit nor reduction of 
car weight While the energy accumulated in the capacitor 48 is supplied to MG28, the MG28 is 
operated by low-power output. When you need the driving force of a car by acceleration 
intention transit, car weight increase, etc. Since the MG28 is operated so that operating time 
may become short so that an output or torque may become high and while the energy from 
JUENERETA 24 driven with the energy and the engine 10 which were accumulated in the 
capacitor 48 is supplied to MG28 Actuation of MG28 is made more suitable, and when car 
weight is heavy, the power engine performance in case there is a big power demand improves. 
[0079] Moreover, amount judging means 66 and 74,1 10 of accumulation of electricity to judge 
whether the accumulated dose SOC of the energy of a capacitor (storage-of-energy means) 48 
is inadequate according to this example (accumulated dose judging means), When judged with 
the accumulated dose SOC of the energy of a capacitor 48 being inadequate by the amount 
judging means 66 and 74,1 10 of accumulation of electricity While making electrical energy supply 
to MG28 from the generator (energy generation means) 24 driven with an engine 10 The 7th 
control means (at the time of the lack of accumulation of electricity the direct assistant control 
means 112, the change-gear-ratio amendment means 114) which increases the change gear 
ratio of the change gear 14 formed in the engine 10 side is established, for this reason, when 
judged with the amount of accumulation of electricity of a capacitor 48 being inadequate While 
the direct assistance which electrical energy is made to supply to MG28 from the generator 24 
driven with an engine 10 by the 7th control means of the above is performed Since the change , 
gear ratio of the change gear 14 formed in the engine 10 side is increased, also when the 
amount of accumulation of electricity of a capacitor 48 falls according to increase of a change 
gear ratio, the output of magnitude with sufficient MG28 is attained by actuation so that may be 
secured, and the output of the MG28 becomes more suitable. That is, generating of the sense 
of incongruity by the assistant reduction resulting from the lack of the amount of accumulation 
of electricity etc. is prevented. 

[0080] Moreover, in case electrical energy is made to supply to MG28 from the generator 
(energy generation means) 24 driven with an engine 10 according to this example, at the time of 
power-mode selection, MG28 is operated after predetermined time from the time of an 
operator s amount increase of output requests, and the 8th control means (the power-mode 
selection judging means 92, assistant delay means 94) which operates MG28 to the time of an 
operator s amount increase of output requests and coincidence is established at the time of 
power-mode un-choosing. For this reason, in case electrical energy is made to supply to MG28 
from the generator 24 driven with an engine 10 At the time of power-mode selection, MG28 is 
operated after predetermined time from the time of acceleration actuation of an operator. From 
MG28 being operated by acceleration actuation of an operator and coincidence at the time of 
power-mode un-choosing Since a generator 24 drives after predetermined time from power-on, 



i.e., acceleration actuation, at the time of power-mode selection and the peak of acceleration G 
is raised, the big power engine performance is raised temporarily. Moreover, since MG28 is 
operated by power-on and coincidence at the time of power-mode un-choosing, the response 
time delay from acceleration actuation is shortened. 

[0081] Moreover, if according to this example predetermined time progress is carried out after 
making electrical energy supply to MG28 from the generator (energy generation means) 24 
driven with an engine 10 at the time of acceleration actuation, the 9th control means (96: 
quantity acceleration mode assistant control means) which makes the electrical energy 
accumulated by the capacitor (storage-of-energy means) 48 supply to the MG28 is established. 
For this reason, since the electrical energy accumulated by the capacitor 48 will be supplied to 
that MG28 if predetermined time progress is carried out after electrical energy is supplied to 
MG28 from the generator 24 driven with an engine 10 at the time of acceleration actuation, as 
shown in drawing 1 1 , the acceleration G of a car becomes high at the time of car acceleration 
actuation, moreover that acceleration auxiliary period becomes long, and stretch of acceleration 
improves. 

[0082] At this example, in both the periods when the MG28 is operated since an engine 10 is an 
internal combustion engine which drives the front-wheel drive system of a car and MG28 is an 
electric motor which drives a rear wheel drive system, since a front-wheel drive system and a 
rear wheel drive system drive, the driving force or acceleration of a car is raised also in transit 
of a road surface with low coefficient of friction of a freezing way, a hardened snow way, etc. 
[0083] As mentioned above, although one example of this invention was explained based on the 
drawing, this invention may be applied also in other modes. 

[0084] For example, although the so-called four front-wheel drive electric-types drive car 
which drives a front wheel 20 with the engine 10 prepared in the anterior part of a car and 
which drives a rear wheel 34 by MG28 on the basis of (FF) was used in the above-mentioned 
example The four electric-types drive car which drives a front wheel 20 by MG28 on the basis 
of a front-end engine rear drive (FR), You may be the four electric-types drive car which drives 
a front wheel 20 by MG28 on the basis of a postposing engine rear drive (RR), and may be the 
car of the format that an engine 1 0 and MG28 drive a front wheel 20 or a rear wheel 34. 
Moreover, the configuration that an engine 10 and MG28 are arranged on the same shaft at 
each, and the MG28 demonstrates the assistant function to an engine 10 may be used. 
[0085] Moreover, although it had an engine 10 and MG28 as two or more prime movers by the 
car of the above-mentioned example, neither that by which the prime mover complexly 
constituted by the thing equipped with two motor generators, an engine, a motor, etc. was 
formed in two or more places, nor the thing which the prime mover of other classes by which 
working principles differ like a hydraulic motor replaced with an engine 10 or MG28, and was 
used also interferes. Moreover, even if a different transmission from the above-mentioned 
example is prepared if needed between a prime mover and a wheel, it does not interfere. 
[0086] Moreover, although the capacitor 48 in which electrical energy is stored electrostatic 
according to polarization of a dielectric was used in the above-mentioned example, you may be 
accumulation-of-electricity equipments, such as a battery in which electrical energy is stored 
electrochemically. 

[0087] Moreover, although chiefly used as a generator, the generator 24 of the above- 
mentioned example may be connected, being operated as the motor which starts an engine 10, 
and a motor which outputs driving torque at the time of car start, and stopping an engine 10 at 
the time of a car halt so that the rotation drive of the auxiliary machinery, such as a 
compressor of an air-conditioner and an oil pump of PAWASUTE, may be carried out. 
[0088] moreover, the range in which the function is obtained in the control routine of above- 
mentioned drawing 14 , drawing 15 , drawing 16 , drawing 17 , and drawing 18 — deletion of a 
part of step — even if it adds and deforms, it does not interfere. 

[0089] In the above-mentioned example, moreover, the power-mode selection judging means 92 
and the 8th control means which ****** assistant delay means 94 Although the mode which 
operates MG28 after predetermined time from an operators output request increase, and an 



operator s output request increase and the mode which operates MG28 to coincidence were 
switched based on the power-mode selection condition by the operator You may switch based 
on a selection condition or an operating state of the operational status of a car, other mode 
selection conditions by the operator and the condition of the drive system of a car, for example, 
FF and FR, 4WD, and MT, AT and CVT etc. 

[0090] In addition, having mentioned above is one example of this invention to the last, and 
various modification may be added in the range in which this invention does not deviate from 
the main point. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing explaining the configuration of the control unit of one example of this 
invention, and the transmission of the car with which it was applied. 

[ Drawing 2 ] It is drawing explaining actuation of the electronic control for traction control of 
drawin g 1 . 

[ Drawin g 3] It is drawing showing actuation of the electric motor controlled by the electronic 
control for motor control of drawing 1 , and, as for the thick wire, the double line shows the 
regeneration period of a motor generator during the assistant torque nascent state of a motor 
generator. 

[ Drawin g 4] It is a functional block diagram explaining the important section of the control 
function of the electronic control for motor control of drawing 1 . 

[Drawing 5 ] It is drawing which explains the contents of accumulation of electricity of the 
capacitor of drawin g 1 by illustration. 

[ Drawin g 6] It is drawing explaining the assistant torque which you are made to output from MG 
by the low-fuel-consumption mode assistant control means of drawing 4 . 
[ Dra wing 7] It is drawing explaining the amendment approach by the assistant torque 
amendment means of drawing 4 . 

[ Drawin g 8] It is drawing showing the output from the capacitor for generating the assistant 
torque by the low-fuel-consumption mode assistant control means of drawing 4 . 
[Drawing 9 ] It is drawing explaining the assistant torque which you are made to output from MG 
by the acceleration mode assistant control means of drawin g 4 . 

[Drawin g 10 ] It is drawing showing the output from the capacitor for generating the assistant 
torque by the acceleration mode assistant control means of drawin g 4 . 
[ Drawing 11 ] It is drawing showing the acceleration G of the car obtained by the assistant 
torque generated by the high acceleration mode assistant control means of drawin g 4 . 
[ Drawin g 12] Engine output-torque TE which fell in the direct assistance by the direct assistant 
control means for the drive of a generator at the time of the lack of accumulation of electricity 
of drawing 4 It is shown drawing. 

[ Drawin g 1 3] It is the torque characteristic of MG used in a direct assistant control means at 
the time of the lack of accumulation of electricity of drawin g 4 , and is drawing explaining big 
initial torque. 

[ Draw ing 14] It is a flow chart explaining the important section of control actuation of the 
electronic control for motor control, and is drawing explaining the low Naka demand output 
assistant control routine at the time of quantity mu way start. 

[Drawing 1 5 1 It is a flow chart explaining the important section of control actuation of the 
electronic control for motor control, and is drawing explaining the high demand output assistant 
control routine at the time of quantity mu way start. 

[ Drawin g 1 6 ] It is a flow chart explaining the important section of control actuation of the 
electronic control for motor control, and is drawing which explains a direct assistant control 
routine at the time of the lack of accumulation of electricity. 

[ Drawin g 17 ] It is a flow chart explaining the important section of control actuation of the 



electronic control for motor control, and is drawing explaining the assistant control routine at 
the time of quantity mu way transit. 

[Drawing 18] It is a flow chart explaining the important section of control actuation of the 
electronic control for motor control, and is drawing which explains an assistant control routine 
at the time of low mu way slip transit. 

[ Drawin g 19 ] It is drawing showing the step explaining the assistant control for low-fuel- 
consumption modes of SA9 of drawin g 14 . 

[ Draw ing 20] It is drawing showing the step explaining the assistant control for acceleration 
modes of SA1 9 of drawing 1 4 . 

[Drawing 21] It is drawing showing the step explaining the assistant control for high acceleration 
modes of SD5 of drawin g 15 . 

[Drawing 22 ] It is drawing showing the step explaining the assistant control for high acceleration 

modes of SD10 of drawing 15 . 

[Description of Notations] 

10: Engine (the main prime mover) 

24: Generator (energy generation means) 

28: MG (subprime mover) 

48: Capacitor (storage-of-energy means) 

60: Quantity mu way judging means (road surface coefficient-of-friction judging means) 
70: A low-fuel-consumption mode assistant torque decision means, 80 : acceleration mode 
assistant torque decision means (the 1st control means, assistant control means) 
72 82: Assistant torque amendment means (the 4th control means) 
84: Engine load limitation means (the 3rd control means) 

68: A low-fuel-consumption mode assistant control means, 78:acceleration mode assistant 
control means, 84:engine load limitation means, 86:power-mode selection judging means, 88 : 
engine load limitation prohibition means (the 5th control means) 

92: A power-mode selection judging means, 94 : assistant delay means (the 8th control means) 

96: High acceleration mode assistant control means (the 9th control means) 

68: A low-fuel-consumption mode assistant control means, 78:acceleration mode assistant 

control means, 96:quantity acceleration mode assistant control means, 98:acceleration 

insufficient judging means, the amount amendment means of 100:acceleration assistance, 102 : 

it is a direct assistant control means (the 6th control means) at the time of the lack of 

acceleration. 

1 12: They are a direct assistant control means and a 1 1 4:change-gear-ratio amendment means 

(the 7th control means) at the time of the lack of accumulation of electricity. 

118: Slip judging means (road surface coefficient-of-friction judging means) 

120: A low mu way direct assistant control means, 122 : low mu way engine load limitation 

means (the 2nd control means) 



[Translation done.] 



(19) B#PftfftT (J P) 



02) & HE 4$ E^F & 



(A) (ll)ftffttiH&M## 
#^2001-65382 
(P2001-65382A) 

(43)&IH B ¥f£l3*F 3 £13B (2001. 3. 13) 



(51) IntCl.' 
F 0 2 D 29/02 
B60K 6/02 
17/356 
B6 0L 11/12 



F I 

F 0 2D 29/02 

B 6 0 K 17/356 

B6 0L 11/12 

B 6 0 K 9/00 



?-7a-r(##) 

D 3D043 
3 GO 9 3 
5H1 1 5 

E 



m&mx *m$t wvmomo ol o£ 21 m 



(21)fflH#^ 


®mm 1-241874 


(7DHJIPIA 


000003207 










(22)diSB 


¥-f£l W 8 a 27 B (1999. 8. 27) 




S»»SEaTtt h 3^HT 1 #» 






























(72)fgl»& 


TffRI 






















(74) -res A 


100085361 








ma (^-2*) 










(54) \m\<»&m 









(57) [Sttl 

Sft***© 

Mfft^S] I>i;> 1 0 t±tfMG_2 4*fiifc* 

£ a . tu * * tt « i- ;i/ ? < * s «fc -5 tc j.t?#»B#ra 

**fi<tt*«fc'5t:MG2 8£f£»£-t!-&fgliliffl^© 

h ;u t> ifiA < ft z> i -5 fcaoflsft^iBlj&ijg < -5 «fc -5 »c 

MG 2 8^f£fib$-t±t>tt£CDT. MG 2 8 COUl^j^d; 0 

B#{c*5i^TTi7-tr;i/^y;i/3 6 wBS*i@bir«tS!±s^# 





(2) 



iME#<0»#T*liia#JS<ft<&e. 

#ifi5 < £*«fc 3 (C J.:3fPBW*IHW<JS< fc* «fc 5 K. AUG 

■iMMisfHbSttsmiMfi^se. ^ttct*«p* 

tf«*WB»«W 5 5 U AftEiJECIMKtttt 

@. 

<t fctcHtiEBJJiCiJi«£{tib£it3$s 2 riffl^a t 
mess i tm^fttt. «nE»iB#»«**j^afc:«t o 

us 3 wm^wt&z e> iz-sts$>(D-c&z>m&m 3 rott^cD 

K:»tJ«r»TKBItS!»«©f^»S«EiE-r*SB4Wfl|^at 

e±k»«© ta * s iw h ate*© m * B**«ss < ja 
cietAvw-t- K^s^Lfct^fcu. tat) sit 

■fcWfix^^WW^RtciOWSSnfcx^^KJ: so 




4fHf!2 001-65382 



2 



*H©f»***nsf£-st Ltz^m&izi*, mix. 

«l&-r4ti:t>K»»je«l««:ffilH*TffPlft*-&. *W 

©jBK^s^st-r^tt^cta. fttriBx^ji/^#Q^g 

lc*«$nfcx*;U4 £ *5«tat±Kl!i«tcBl!iSn-5x* 
Sb«K K <fc 0 $ ft* x*;|,3= 3S£^&j&* 6 At EBJMSb 

mm. 

»«ttx*;i,^*«^aKJ:*j*Wsn3tx*;i/^K:j: 
E»Jja»«^x*;^Sttl&S-a:*IBfc:. S<g#©Hia 

muiax^iu^aw^sicj: o#*a£ft/fcx*;u*tc 

*HMWB«HC*«r»T. A«E£K»*K:«fci5«0i;£ft-5X 

^i^s^^aa* 5we»]Ktt«^x*;i'3 i £{j«&s-e 
o*aanfcx^;^*KiiiRii«^i&ai**MS9iW 

[0 0 0 1] 

'&&mm%(D o % <D—-)sifi3zmmm. tc ^ o en s ftte# 

[0 0 0 2] 




(3) 



lom^n^mmm^mmmt u, m-jj^tzt^m 

■tz>fz(t>\z. m&i<Di)um.$:&-g:t-rz>ffife<D"E—?mm 
mm 1 1* o tz l # tc <D - ^*igi& s tvr^co tB 10 

[0 0 0 3] -trLT. ±I2WJ: ^^^^ggift*PilC*5 
T co{£M«ffi^ <B> ^g^coftOig^f <t: tc*3 H 

-r^ c: t tc «t 0 Mmomm&timtzn&tf. &wmm 
c <t#ff fcnr^-s. #ga¥7- 12555 

[0 0 0 4] 

■^coffifc©)^lJ!j«$r«Afc*Picof|iiJ^gMfcJ;n«. % 
[0 0 0 5] #58WfmJ:<0*«£«*£LT»Sftfc 

fc £ k » e n* «* rois»« fc*ias co Wfli 

[0 0 0 6] 30 

[gB®£»¥ftf Z>tztb<D'm 1 CD#ai A^SIW^M 
T*;fc#©®138gija>ge<i:-r 5tC5H ^i&^*5 

[0 0 0 7] 

' [as 1 jswoaa*] ccocfc-ptc-rn^. siiihw^&k: 

tc flfriegijigift^^sj^-ts-^nscD-e. gjucB&flKcoaj 

mftmiz&^T7t'iz)i''<y)u<Dm#-misiz<i:2>M-/m 
ft<»®mm±i£tiz tt^z. mimxmtfimttsti 
3„ 

[0 0 0 8] 

[fRH*«P8l-r*&i6©»2«)#ft] (WEB 
-Sfci*com2^coSl' < »:-r-5<i:C15«. *McDj£fr T 




M2 0 0 1 -6 5 3 8 2 



4 



* Ac it h )V V < fc -5 J: 5 (caoftslft^f |B]**JS < fc 
4J:5fCiWrEBIJB»«SfP«ia-li:*'bOT7»-S. 
[0 0 0 9] 

[SB 2 3S9i©3»*] -CDJ^tCfntf, SSliWW^&K: 
ffiWi < & £ «fc 3 (CE.oflH®jP#p B 1 #M < ft -5 <fc 3 tcBI 

T-5C0T. -a, 7^-fe;p^^;KDK*-tiUfc«fc^te 

[0 0 10] 

[iRgi&«ft-rsfcs&com3co#g] mmBm&mtft? 
nxt^ttlTtt, WEBJB»i«©f£ttfiK:a: stage 

tt-5. 
[0 0 1 1 ] 

[m3 5!93coS4*] CC9J:o(C-rtltf. Sg 3 ffiWf^K 

tH**<BJH«i«©fp«iafcrti:i;T*(iBsnsfc». - 

[0012] 

.rfBJHJ»«*«Afc*H©»iW3g«Tf»-3r. il^#co 

[0013] 

[f4^©M] ClC0«t3fcmtf, T->Xhi|iira^ 

n ^> t mm iz * m^mm izMT s w ^cd tB fjm&T* 
fflmmmwftm-s&zn. ^4$ijp^atc=ko. -^cobj 




(4) 



an*. 

[0 0 14] 

W*S**«ffi< B."3jWE**«/t'7- : 6- F?KMRI$£& 
[0 0 15] 

CSB5»W©^*] C©J:5l:tn«. JB5W«^S»C 

■to. )ite#©m*g**iia<i.ojife#j&vi'7- ; e- 

Jl^ **!S< fc * J: 5 CB.ofPft«f |B*«S < J: 5 fc, 
MKtttt^M a-e-e,n^ti:fe tc^JH»«© ffi /j MB 20 

«t 0 t tt -3 xmMmmm^mm a ns . $ fc. 
/ 1 "7 - * - h *«a w a nfc t # H&jRnao) as -h m& 

[0 0 16] 

«t 0 sffl a tifc x^;i/^ jc 0 fpsi a -a- e ti-s #m©$ij 30 
a-tt. B»**^sfr4»^tcttmBBx*^^.»«^ 

ftfc#«aftfcx*;U^;feJ:tffflE±Ktt*K«fcoTtt 
»sn5Z*^*K4fS)J»6©x*MSI»EIIIS(B 
H lc {H=J&-f -5 i t & tc Hi 1} £ fc h )V v t>m < Z> «fc 5 

[0017] 40 

[S6 6 369J©3&*] c<73J:5tc-rti«. SB6iliiJ?HI#ft{;: 

^^4 : #is^©tc#«anfcx^;i'^^BufBs>i^f(i«tc 
ft. *Pi©K«i** j s;.Mfr*»^k:tt«aEx^;^* 

^s</«cs e fc^«c-?-oDiiiMB!i«s* t f^f!ia-a-e)n-sw-e. 
iijgiii^cofpsij^oii^jtan. mmMmam^t so 




#H2 001-65382 



6 



[0 0 18] 

tf»JKf!i*«:ttA, *©MljS»«ttx*;u**«#Ri;: 
ckog«anfcx^.;^(cj:ofPiiai±^ns*M©iei 

£, *<B*«3*J£#Rfc:«fc0x*;i/**«fR©x* 

fei)Mffij^{CckoiEiftan^x^.;P4 : !^^^^e»Bl(fe 
IO5C»«^x*;i^*0M&ai** t(D±mm 

fas. ^tr^tca*. 

[0 0 19] 

c*7 5si«©a*] ^©Jcfxc-ffttf. *«fi«5e#a 

l*J^ft»J*5tl5 <t <h fete. 

&<Dm±iz£ 0 x*;u=f*«#r©x*;m?*m»jW£ 
T L/ Jt <h * (C feBJ JS«i«7i«+»3a:* * a © ffi 6 ft 

-Set ^ fc{fcftpn£i & o . wmwmmamij&jzom 

[0 0 2 0] 

<fco#aanfex^;^{c«fcofpiiia-yre.ns#M©s6i 

iWSgT&oT. mrlH±MW)11(c<J:0lgi[)ansx^;U 
*ffi£f 6 l»aESII£»*^x*;i^£{K»Sl**IK 

fewa-a-sn^t, ae#©m*K*ie^:tra«FCBjjs 

[0 0 2 1 ] 

[SH8 5B9KD8S*] C0J;5(:tftH Mfff fttc 
iO, 0B»aft*x:M^5S£#ftj&»S 
fl982i!lJR»*^x^^^S«|&S**|Rtc. ttjlfe«ro 

tts ii mm® 6 Bf *p» mi* tc sismai^sb a * & n 

•5 ffi^ t . »E#© tB "/J M*li7c i ISP* KlM JSSft**^ 
IBI«»cBJIK«l«7J*fP»S-a-5tl-CX*;i/^Fffi*¥a**K 

fib a n-&fc«6 tc*pi©»uiis g © t- i7 Tjijes* e> nt- 




*»*HJ*^e.Bf)ti^w«»cBisi!itti*fpft*-a-. /w 
ft*. ^©iS^fcte. aME^ro/t^-^-KaWttSRk: 

[0 0 2 2] 

«t o wmz ntzx.*)i^z «k o rears -it 6n^*pj»«iij 
«fc o mmt£ti2>x.*)v#ft& ! $Sifr & mm&mmm^x. 

^*«#SC«fcO»«*nfcx*;^**©BiJJS«l!i*^ 
[0 0 2 3] 

[*9X9!0tt*] C©J;5l;:-f*Ui. »9fflW^ftK: 

n/tx^;u^75^©s")B«iffii^*&$nscD-e. *PjJ!>n 

[0 0 2 4] 

^©cfc^fc-ttttt*. |iJBI!i««tf^KS-»6n«W 
[0 0 2 5] 

[KHOffiaft&JKoMR] BIT. *KW0D-*Jfi«l* 
[0 0 2 6] H 1 tt. *i8WO— *««0»!ll*«** 

id (ff> sa*t-r*i»«<ft(8»*wr&to-6 4*ftB 

)U9zi>rt—4r l 2. XjSOU 4. mjiiSfflMfdS*=£g 
16. *Wil 8S^LTl«Oitt2 O^eitSn^J; 
5i:ftotl/^. -5-LT, #<=>fS^©/ti?>©>>:i:*U— 

? 2 4#ijifex>>>> i o tcts:tt'=>nT^-g>. ±tex> 

•S. C©<£5&^S©l|Maijf4. ^□^7->t7hSffl^ 




#Hf)2 001-65382 



8 



[0 0 2 7] Sfc. MKIfrWtLTttfirrsma^-* 
/^x*U-^ (£CF. MGtftt) 2 8<D&fj h)V9 
tt, iifflfit«gf 3 0. *3«fctf*tt3 2^LT 
l»©ii3 4^es$n^J;5l:&t)TH^ JifBM 
G2 8rt>£*£ifis3 4£-C#«l6B»*K*fJSLT^5. 
CCMG 2 8IO:oTM3 4^id$tl-5<h#(C4li 
igSfitKSgi&S. JifEMG2 8tt. *Pi©a?Jl(jX 

»^i:*i>tmg 2 8 c«**ia«fl9f=«ie-r*«^** 

3b2>m%£.i?x.*U—i? 2 4I«©MG2 8 ©^lt<J; 0 fc 

[0 0 2 8] ±sB^ig«l 4tt. fctAtffl&ll***^ 
ffl¥fT 2 Ml5S;©^Ifj^jig&. «ft£Lcr>iKaft*&K<Z)£ 

[0 0 2 9] X>v f >^«fcrjt^igfflmTS|iiJffllSa3 8 

tt. T-«e>g3lSstifcg8^e. ^wx>>?>iHigjis 

mmmmmzmwrzwMmmm'W. wastes n&H 
^e>. ^©x>>?>iHiejSSNE . ka^iq/ 
n tc «r > T&*&>xmm & mn-rz &'xmw asm x 

>->*>l 0©7-f KJHSMCfett-SSS/W H;HeieiSS 

30 mmtzzz^oizT'i FJVfflWft&fflvrrzT'i f;hhi 

»4 : f 1 »aEttdnfc*iSi«BI*^^IR©*ifiV*i^7i' 
-fe;PP^6> (T^^^;U3 6©eg&»Accs!c^ttX 

-5. Sfc. jifsrtt. h;i/#4 1©BB«0th^7^ 

■\L)V1?)V3 6©ggjAffiAcc (CiWJftf 5*£Sifc-5cfc 
hJUT37^iX— ^4 3^33J^-r-5. 
[0 0 3 0] hv*i'3>IMWffl* : 3 t IW»S«4 Ott, 

40 1 ^(omm 2 0 feet 1 «©a^ 3 4 tc-c-n-etiaatt 6 

nfe*^i*S"tr >-y-42FR. 42 fl. 42rr. 42rl^ 

T^s$n-5**)iS) vfr. vfl. vrr, vw.. mm 

*iiV F C= (Vfr + Vfl) / 2~) . ^«*itV R [= 
(Vrk+Vrl) /2) . *3cfctK*#:j$SV (fctitf* 
!fH*iiVFS. Vfl. Vrr. Vrl © 5 ^ ©g fc jltijSS^ 

*#aisv-rfc*>-&*i*v£LT*«sft'&) ^ictB-r 

•g>— >ti:x«X>> ! > 1 0JCffiB(l$n^:(/^ife3 
4^e>#e.n?>^#]iVR i£|gffi)^T'S-5n3»2 0 




9 

^tis t^mmza^^m^m^-Jj^^ -r^>fzit>(D 

«b*JSVf' t©»J€rT*-5X'J -y^Rs C= (AV/ 

v F ) xioo%) fj^^m^ntzsmx u -y^ss 

BSRs * PVZAZ&OlZ. XD-y b)l#4 1 

lf#5ffl^TI>y> 1 0(Dai^&«lEliiJ-r-5<fc|eIStlCnfr 
i^l/-*4 4£fflt^Tmiii»2 0 ©[HPtg^fliW LT. iffi 

t. ±tae^xu-y^ifiB8Rs ' tf^©*i£©SM&^ 

& m fr'S* <b & £ M*£ fciSX& $ tiX \, . 

[0 0 3 1 ] *iH»ffl«^Mflilg«4 6 tt. fctx 
tf H 3 CD 2 S^CDKrafC^-rci; O (C. *MftdlflS#(C*3H 
T. MG2 8^e>ffl#Sft*[Hl£tt;>j£*-WV>:$'4 8 
KSA^itSIel^fliiJiPi:, fctA«H3©*»©KIBIK; 

^-iummmtrnd e/& t (ca-^v^T*!^©^!) h 

;y^©5*.©fci:xtf 2 0 75M3 0 %gS©fST5&©#J-& 

Pt>m<otlZ>&OlZlr*/<ii'5' 4 8 (CT'«6^X.bnfcfl[ 
#£-f >A*— 9 5 0 S1LTMG 2 S^^tSCiC 
ckt>. MG 2 8 ©5H8!j/ , ;;£x>iy> 1 0 C0MW)?llZlM7L 

Tmmvmm&W}® (r->xh) LT^ssi^ae>^iSM 

S7->X hSHW*\ ^SS. £«EStt<!f<Z)&J*ttftSc% 
® Xr©5£itl£fTB#fC*5^T. Uipj©fgiti^/3 

£iS»-57ti6fCMG 2 8 ©gglft <h PJHttC^iH! 1 4^y 

±EMG2 8©tB*«flS*«tatBWi«aE, S^n^U-* 
2 4©[ii7 l J^ifit. ^A-/t->^4 8©#^mat*3J:^ai^ 
tttttt. ±IE : E-*IMWffl« I ?HHW2»4 6(cJ:0iliira 
^tl^-f >A*-^ 5 0 f£«fc0mffiififfl£n3J;3K:fco 

[0 0 3 2] ?Sa^)iH-tr>+t-5 2 tf . *SBS^B#tc43V> 

Tffl^e.n-5G-fe>-y-^ti««^tt^e.P/«sn-5 ! b© 

X?&0. SI'jfif4fte«Mi *Wi£JE a (=ta 

n 0road ) **T«^&±E ; E-^fWWffl« : F-iW«3S« 
4 6 izmtft-? £. Ti7-fe;UP^S-t>U-5 4tt. 7i7-fe;i/ 

(SJ»ft«3 8^*ef*. A'7- ; E-r-'M#?Xl'-y? i 5 
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>itraJfl«^iWffPS£B4 0. ^E-^IBIWfflW^SIffllSB 
4 6tf. CPU. ROM, RAM. AitiTJ-f >i? — 7 x 
— X& t* ^ttAJtffi BW : <"f 2? o 3 > tf a.— ^ Xf& o T. 
R A M © - m I ElftH ffi * f ij ffl L O -o R O M tc ^it> ffiig $ 

[0 0 3 3] @4I1 ^tUT±f3 ; t— ^fMffllffl«^ 

10 mmm 4 6 (Dmmmm<DSM^mmn>mm^ a 

@T*S. EKfCiJl^T. i§iu8S«^¥©6 Otf, #M 
SS ($£t*S§) T»5a>gj&vr&;h'53Me!&. /£©&©£ 
^^ttils]idP*©^«j«lTa&^mfSi 2 o ©x U -y 

u <y ^aaf a v-t>i¥it>iSii£2tit£Mwmithz. u v 7mm 
av 2 £rFT'$>z>z\t\zm-3^Tftt>tiz>o mmfenvt 
mm^m 6 2 «. m ss* js^s 6 0 \z «fc 0 ss® 

Md^ff t^ffiTfe -5 ft £ X. *M V \z&-3^Tm?£ 
AlfiJf#g6 4«. 3lte#CJ:5S*tB-/jfi* < t/jN$(,i 

?v:#i/i©3ei5g©^-rn{cMS-r-5^s*^, fct 
^HiiSioxDv h;u^se*5cfccvc^-©^ft;^d e/d 

->^4 8fCfe^T^-©#«X^;^-r^^TvX h h 
;U^*f6^^-t±^fc«6©3t«^MSOC^. MG2 8IC 

iteb\z^tbWL^mt^mm.soco siAtt^A^ 

[0 0 3 4] ±IBMG2 8©7->X hf^lflfCtt. ifrpj^ 
JO it $ it -5 »3S h ;P ^ £ f££ $ ^ fc {c ffl t» 6 tl S JU 
40 mbJWmWnftSOCx t. 7yX«7->3^^ 
B*lhf-5Jt»fcSUji»tC*5t»T»>*tCMG2 8©7->X 
h b)l9*ffiO>Z^&'&Mb)l9*5£'Siii J £Z>tctb\zm 

adjS mmmm so c t t»«M^ffltttso 
c 2 £fiwm-znz>£oiztsi-DT^z>. isflsiso 
Co itejujSh^^ffl^masoci 
ffliiisocz ©ffstfi (soci +soc 2 ) tus 

so [0 0 3 5] ±fe^«M¥iJ^^g 6 6 \Z J; 0 S 
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n 9 5 QrfmWZn. +tA°y^4 8^^MG2 8^ 
$n^7yX h h^^^tMSi^-hTyX h 

$»E«a8*NE *«-r«*«fctfx>y>m*h;nrT 

(□EP) £SfcHU X>y>10<^)IK^Safil 

(oho f^^<D7^7. v h)V2\&ir&<Dm&* (□ 

bfMG 2 8^<7)ffi#X*;i/^(D7v^2 mjj : K 

w) sfct^tfas^i-cfc^jcMW-r*. hrk, x 

J: 5 tc^jg»JI» 3 nTV^. &*5, B6*5cfctJCH8 
(DMfJ&^L. P$P«gt» &m*fcitib)li?&&Zf J ttl& 

£±fe^/^>^ 4 8^bfMG 2 8-\C7)/±l^<hCOM 

[0 0 3 6] m8ES*tB*a*iJ^a6 4Jc«tOS*W 
***+8Ki:*iJ«Stifc»^tctt, ItlflS¥S7 4 

ic^o, ffif8E#«aw^^a 6 6 traat^ *^>^ 
7 4tcj:o^-^/v>^4 8®as«aasoc^»K3e 

^jwwwatt*. -r w^-^yxhw 

»(Ol*7yX h hJ^*^fil*7yX hX*;U 
^£&£U f^l*7yX hx.*)V*W1z£jL\im9 




M2 0 0 1 - 6 5 3 8 2 
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fe*f&7yX h 1 UTtb*Sn^>cfc'5fCMG2 

8^etH*$n§7yX h h^Sft^TSSPiS^-K 
7yXhhWftm8 0t, fci:x.a0 7 tC^Tcfc 
3&X>>?>IIItei*«NE £^T^43cktfX>v>{i}^ 
h)V?Tz &&T^Zj&Z—AKM^fa\Z&^X. ± 

tl^cTv-X h h;u^^m^$n^<t#cDx>>^> 1 0CO 

Mti£& (DH3) Sr^fcBU X>y>10^Ifi^Ift 
(4^ (ORP) ^f.f(07yX N K;i^tti;fr«<0»Ej(£ 

yXhhWTu MG2 8^£m#£n&cfc'5lc:^ 
Ay^4 8*^WMG2 8 ^©ffiAX^M^^SS 

(m^j : kw) &fct7L&mi o^-t^oiz—^mt 

&*<fc3Kfflf!M-*. E9 43J:«BI1 0fC*5<^ 

20 i±£fcs6(7)^^£7KbT^£o 

[0 0 3 7] ±8Bfi«* : &- F7yXhh 8tf£*a 
7 0i5i:»K-hTyX h N^^?g8 0T 
tt, I*UJ*IfiJfi¥ft6 4fCj:0 J PJS$n^2EK#^ 

(0 6*5cfctfg|8) *n«k?)*>^tA B$ 

tfBio) tsnsct^e, tn^tiif^-hTy 

30 Xh h;^«^8 7 O&J^U^-FTy'X h MP 

M<&£<£5tC, MG 2 8£f£lfr£it£t><£>T&£tf) 
[0 0 3 8] ±tei£^S : e-HTv'X h h;i^& 

&0S*7yX h h;^^c^«S*7yX hx^M§: 
40 ftjgU ^(OS*7yX h HJ^a^ttS*7yX hx 

5ft7->X h hMSft^t5t)©T*SA^. 
<^)S*(cStJ^TX>>?> 1 0^f^ffij$it^i:|WJB#{c^ 
0OX>>>> 1 0^bTBf&©Hi*»J^TfMG2 8 

IC^UT^^o Sfc, ±E7->XM-M«iEf87 
2^J:r;7yXhhMIjE¥g8 2H x>y>10 
6DX4EAA<aeEffiB (Off) *67'^ h h;P^A*W* 

^nfct^<7)x>^> i ocose^ (obj) ^{tbfc 

so 1 1 i:lfi)iSfl8±i:fiit §ck ^ H7 y X h h)W 




(8) 
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©*#£s£^fcJ:7->X h h;U^C0fiJ^*1fIET-Sc:<h^ 
b. MG2 8<Dft-m?£!&'&<DX.>i;> 1 OOTX^^^m 
SW<il;:SO*^T-etf)MG2 SW^iftS^IEf -SfeWT? 

[0 0 3 9] X>v>tB^iti<JK^8 4«« 1S«S 

£9, X>> 5 > 1 0 ODm^^rffllJIi'J-r-So Z\<DJi>iS>m 

u S§*J^^^ 6 0 tc J: 0 S&EScD)?^^K w fttffi n «h ¥Us£ 
^tXTI/^t»cSlT«. MG 2 8 <Df£S!jfiT&*3*>7>'X 
h h;U^75^^<^:^>CDfC^i;TX>^> 1 OCDfiS^S: 

CO 0 4 0] /t«7-^E- KSS?W^g8 6 «. 
ISttbnfcA?-^- Ki§tRX-Y -y7 5 6^flH$nT 

x>v>tU^fUJPS«ih^a8 8ti. ±i2A>7-;E- h'jl 

WS&^tlfc«^(C«. Jbtex>y>ai^!|iiJPl^g8 4(C 
J;3X>^> 1 0<Dlil-fjmM$:m±?Z>Z£^£.r). M 

m&BM^:- H 7 ->X h m'ffl^tk 6 8 . JlOi^^e— HJy 
XK$|JP^^7 8. X>^>ttS^3iiJfg^g8 4. A*"7- 
t-FSKflSfas 6. x>^>ai^^]RB»ih^©8 
8 11 ^-(75(£i^e^:-HTvX hftiiJH^6 8(CJ;-5T 30 
~>X HIMttglM. S^ttHUfBiU^^E- h'7->X bififfl^ 
f§:7 8IC£37->X hfaJW^IftKiJ^T. Mte^Wtii 

TMG 2 8 £7->X hf^Hj$-e--5itfe(CX>v'> 1 0 

7ir,<tj.z,j:oizB--oi>Emmfflt)m<ti.z&oizMG 2 8 

£7>X hf£Sft£i±££<hfcfCX>:/> 1 0 cDtB^MPg 

[0041] mmwmmn^m 6 6 t^dtftws 40 

fS7 4tC*5t^T^WV>;y-4 8«5cS?iaSOC^flJ 

?7vZf?5y^<DM1SktjL¥$:'l7r>TX.>i;> 1 0 (DIhI 
feji^NE «:«SWtC0f«ti±#$-B-7i«§8T. x>v 
> 1 0 {C<tOggll)$n^>?i^l/-^ 2 4^^tii^$tl 
/tm^SrMG 2 8'siaSWtC(iti^-r-5.CttJ;D. itit 
W^^^T->X h N^^^S^tC^^i+f). so 
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[0 0 4 2] /W-t-h'jitR*iJ/£#IS:9 2tt. ftfjfe# 

tAv^4 8 W5cm?HtSOC^*W^filSOCo £T£ 

ft =£- KTS-SmlfBA^-^- FtfM9l2tlT^Z>fr : £ 
^S:#lJ^-r^.o 7->X h@S*#g:9 4tt. JifSA?-^ 
- Kil^flJ^g9 2 fCcfcOA^-t- H^il^^nT 

^z>hmfezntitgi-£nt. numwmT^mmftT ->x h 
frrftfc *. & -/yg*m±&ffr b m«p#p a i^ * Tig b i+ 

3„ ±ieA>7-^-h*jl^*iJ^^g9 2&£tf7->X h 
9 4 (i, X>:x>l 0^;:.£DlEI!)£n"5vI;1 : ■ 
^—;5'24 (I^^^^ifg) *^MG2 8-\X^;l/ 

m?]W&®*:frzmfem?3mzMG2 s^ntsa, a 

-7 K^jURBtfc ttiie^cD tB^^*tg^: <h IsJlRfK 
MG2 8£f£i&£-fr£fc<D-r$>-£>roT% WjfcJJi 9 ©|g 8 

[0 0 4 3] Hfff2g*m^fi*lJ^a6 4(C*3^T^5R 

X bm'fflmm9 6(Cj;-57->X KffiiJW^fTSnS., C 

co^auM^-KTvx h©jp^^9 6tt. immmtth (t 
^-tr;u^-» ^ecom^B#p B mtc43^Tx>>'> i oi: 
iDIKtlSi/i^l/-^ 2 4^t,ai^$tlfc«^* 
MG 2 S'Nil^Wd^t-^iStf 7->X h^r^^S-Brfc 

^. *ti^^^* tr- ? izmm-?z>tt}5.<wt%mfr % + r a -> 
^48 tf t$nfciti^;^i:l^< 7->x h<£^s 

i^s-e-. ii iro2 £Mmzttmm&iG*mz>. mi 

1 ©2 &mW.te. lEfTTvX hiicfctJC^^Aiy^tcJ;^. 
T->X h^ff4^nfc«^-**LTV^. 01 lcD^ti 
x > ->* > i ow^-ic^^jp^ro^-fb^^L, Hii© 

*3^Titff T->X Voy^mm Lfc^-&CD_h»-ti:»$r^ 
L-T^S., SU)iKlfl5<i:|sJB#(ciaffTvX h^fflSSUfeS 
fMC*5^T, ^(75»3l}^flH^ff4bnfeia^(DK^-CttX 

>v> i ooai^ h^^nx>v j >tiiejiSNE 

-5lC^t3T*pJC7)»ajiSG^.t^{C±#L. X>ix> 1 

o i±j ^ h )v ? so* < mm&tf&ifoT -& fie^ t ts. z> t 
mftTisx b h)i>?\z£.z>±.mT±ft mm tmmzm. 
nfc^. "t<D±.mi*:ftwmw.-tz>. m.ft t->x h b)iz 

<&tH/jf^MG2 8«X>>>>1 0 \Z<k v 
x^U-^ 2 4^b{JtSS$tl-g)mmx^JU^tCcfc0^ii!l 

sns. jduii«fefi3^^bm«p#F B i^T^4b^x>i;> 

I*;W$i^fX>y> 1 0 i#0 hJl/^TX>v> 
(HlGiiSNE ^ftlSilbTz.mz&^Tm.ftTi'X 
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i;Tft«J&*MG 2 8 0(Ei£S<l:|5|i;x*;i/^T?fe h;U^ 
3WK^»tt<0»»lcJ:oT*H©B»*3WrtI±b, toil 

MSJ&fm^&^T, X>^>1 0iC«J:0 88SftS-nS^ 
x.*U-^ 2 4**SMG2 8^X*;^S«J&a-B:ft: 

[0044] aoa^jgwfi^a 9 8«, *m<djpj$^fs 

^f3So^^T*M<^@SJniiSGH SrffffiU #3£Vgq 

x haMiE^s looit ±mm*F&m7£^m 9 8 

H7yX hSWHHPS9 6 tCft*_T*t£ A^a^E- KT 
vX hMf|7 8 tfHj^(^^^/V>^ 4 8 tCj^T^X h 
h^WWftffl^, ±EB«Jn*«GM 7&*iSdE3ft*<fc 
ptC^/tv^ 4 8 KU^T^X h hi^^JyX hfi 

Kl02fcL ±8B»Pi£:7>'X hfiffilE^Sl 0 OKcfcO 

■r&fo-6**:B«]twigflEGM ^m^nt^m^i.z^ 

±fE^^/tv^4 8tcSo*<MG2 8cZ)7^>X h Ml^ 

(«fiiSiE«) fcjpx.T, x>^> i o iz&o mmzn 

^yx^l/-^ 2 4j5^B**nfct-ASMG 2 8 

ItTS/X MMff^Sfcl 0 211 M7vX hSIflE^lft 
1 0 0 fCcfcOTS'X h h^^^ffiIE$n^<h(5|B$^, H 
fTTv-X hS^fT-T^o *HJB«Ttt. mffSfSJSSt^— 
H7'>XhM»fS6 8. HDat-hT^hBUfil! 
7 8, ±fBiSMl^- KTv-X h0ifg9 6, 
jeW)6*R9 8. fiPH7~>X hgtfuE^Sl 0 0:fccJ:tf 
»0jS^SP#iEff7'>X MWW^ai 0 2tt, jfipjcDlggfj 
A6*nst^gt Ltt^fc^fctt+WtS/* 4 8 \ZW 

«snfc«^x*;i^a*MG2 sizmmznzttwz 

*<Z)MG2 8^IEttl*TfPWi*-&6n, fc<fc*tfS«(8 
^ (x*ji^*fa*&) 4 8lc#Sianfcx*;i/^J: 

t^x>>?>i otCctoiKiftan^vx^u-^ (x^;u 
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h < J: 5 »ca.ofts«iRFB**ffl < & * <fc 5 ic 

^CDMG 2 8*fPSfta-frSfc(7)T*«)OT, 7 tf> 

[0 0 4 5] dCT\ ±IBcDJ:5^iEfTT>'X HTB, 
X>v> 1 OOtH^JCO-^^x^I/-^ 2 4 KcfcoT 
tS*an*£ilCcfc9f!Mft2 0<OK!»A*<iETS1i:6n 
10 ^^(fJP#(C. MG2 8^b7yXhhWWi$n§ 

TH !>^>10*6MG2 8'\X^SMlt 
Z.£\Z<kZ>m%t2 0(DSg®ih;i/^{£T#<£9fcMG2 8 
G)*iM0J»©MI^ (MG2 8<Dh)l2ft&T*1&mmm 

£o @12(1 X>y>10©Ui*M^TE CD^ttT 
»oT«*»4±aESfr7i/X h7&^Jfian*S9<Z)«Ftt& 
/kI, ^^±IBfifTT->X M£±OteTS-&&nfc« 
20 ^n6««tSI«4:(7)S^±faflfr»2 0©K 

Ifih^^ffiT^fC^bTl^o I13H MG2 8CO 

mtsb)Vi7Tu cTD^tt^^u, mteiasNii <Dma&ifi 

[0 0 4 6] flnig««M9J^8: 106H *Pj<£>j3pj£}3l 
ff^frtonfc^S^Srfct Atf X P *y MI/BB* 0 (D^it 

£<> (SmS&T5>X MBffl#ai 0 8H Xn^MUBflE 
0*W«-<D£ffc^d 0/d t \Z&-3\,*TW&thJ]lZti 

j&isTa&mmW) h;i/^©m^9J-&©**T^x h h;i^ 

30 S^IJS*7yXhx*M&ftSl^ *?aSfcf8it*nfi£ 
ttS#5fc»07y7 h h;^rt*ffi*2n£cfc5tc^ 
A->^4 8^bMG2 8-\«^$tl^)S^;x^;l/^^l&J 
ffllT^o C^fiMB7yXhOT¥Sl0 8Tlt »ii 
tC^. HtflBiS^^^r-KTv-X hOT6 SiScfctfttJjfrE 

nSck"5(C=1rY/tv^4 8^bMG2 8^\ftt|&$n^>« 

40 ois^ h^i^m*sn§«t 5 c*t/v>^ 4 8^e> 

MG 2 8^^WlII*M«i$n^ e *Tfe 
-PiS5^tb**^tth;P^TMG2 8^id$-fretl^o 

[0047] wmmm^mi noit «re*«&fij£ 
6£cfctf7 4tmmiz, 4B<Dimn 

iSOC^ftKSSntflgfiSOCo *8AT^S 
1 2H ±E*tiflg¥ftl 1 0tCctO^^/V>^4 

8 o**»is o c ^jEtflfisntst, -r&to* 
so si^iis o c w*^snfcfiKt s o Co zts. 




(10) 



SI 0 8CJ;^*t/V>^4 8ICltJ<7yX h MP* 
COfcti^fcJjUxT. X>v> 1 0 (Cd:0igai)$tl-5v ! x^ 
U— 2 4^eaJA^nfct*SMG 2 S'MS&WClfft 

$e.tc. «jgtt«iE¥ai 1 4«. ^pfoBn^AtittAi 
*jajt»iE#ei 1 4«**ja*i,>ttffi*a-p«s6a« 

1 4£->X h^^tt-^^lAteMl^aWN*-^ 1 
20Py^77^7yfSM^tTi»2 OCOlEf!) 10 

by^y 2 axmm onamm* fWte<£ m sst ->x h si » 

10 8 l;J;57yX h Ml^8£tCJ8fl(lSi*S. * 

2*«t^seigjtttiE^ai 1 4te, #msfij^#e (# 

fflftffl£#a) 1 1 0IC<fcO*WV>*4 8C0^H8lift 
SOC<0«rt«*+#T*5<h*Jl££ftifc«£Ktt. X> 
i?>l 0 fCtO^ld^n-Svi^l^— ^ 2 4*6MG2 

«'\x>v> 1 oma>&mmi 4 co^gjt -ers 

feC0T-<&-5C0T. jW*H 8©S7 SKJtJELTI^ 
-5. 

[0 0 4 8] X U y ^J^S 118H X>>?> 1 0 
fc^Sri^. fctA«^#iiVR <hnff«*:jiVF £co 

ir»TW*r*. ffiwssiatTT->x Mww^ai 2 o«. 

±127; U -y ^PJjg^a 1 1 8 JCfc 0 *M©X 'J y ~f<D^ 

10 8 «Ci-5 + ^A°->^ 4 8 t,zm-3< T->X h h;l/i7CO 
tti^tcto^T. x>v*>l 0 ^CJ;D^i<I^n-5v ! x^U' 
-^ 2 4^bffi-/J$tl75:m^*MG2 8 ^W.t£&)lZW1& 
-?2>Z\t\z£. 97->X h hW£W.^zm£.ZliZ>. {& 
/i»X>^>m*iWIE#ftl 2 2tt. ±fB{£wSSiatfT 

->x bas-ro^a i 2 o fctsittf? 7~>x hw»7j«fTt)n 

88. mfo-JV-*\ 4tz£<D'J>tz< tfc lO^SiflPLT 

x>>>> 1 o comma (Kibifi) 2 o^om^^afjfEL. 

mT$S2 OCOX'J •yy^Wffii]-T-S>ii: ; fo(C^e3 4 £Blb 40 
tti^©— ^vx^U-^ 2 4fCckoTffi*$n-5-<i: 

tccfc0mr«2 o <Dmmi-j&i&T2i±*>nz> hmmiz. m 

G 2 8^b7->X I- b)H?tftti7]2tl2>Z\tizm-3i,->T 

a*i3 4*«iB»an*. *3us«-ctt. -ttucai^T. 
fSMMicx^v i ocoi±i^^3iiJK$n^)©T« -Hftfr 

«e>Sn*J:-5t:ttoT«r»*. ±fe{£/xS&ilfir7->X hfW 
ffllfSl 2 0:i3,fctfffitfteX>S>>ffi?jlWI8^Rl 2 2 

«. x u -y ^ws^a 1 1 8 iz J; o mr«ft 2 0 #x u ? -j 50 
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Tzmmizv&wn&mmmtt&^iinfeznrzm'&iziz 

X>i?> 1 0<Dttiyj^f£T^ti:-5iiit>tCMG 2 8 £f£ 
!Kl3-&*ai2IW«I^SC**«l/T^*. 

[0049] 114. 015. 1116. il 7, il 8 
tt. MB*— *fflfflffl«^IWW§£ll4 6 cOiWW^B&cOgg 
SpS»wn7D-ft-hT?»oT. ai4«ii5wSS 
^ilStroffi'f B*Hl*7yX HWW;i/-?->*. 015 
te&M&fgitlftcOiSMsfcfcB^Tv'X h-ftii]iHUU-?>£. 
01 6tt**^£l$ittfT7i'XhiW»^— 01 
7ttKtfBSjfetfl^©7>'^MW»;U-5 l >*. 01 8tt 

[0 0 5 0]H14Cfel>T. H5l3SMSSfiJ^#a6 0 
WtMSXf^^ l£TF. Xr-y SA 

1 Tte. i|^©j£fTK<0&H»»ffRtf #ffi^>**^*v$■ 
fc*)■&l■ ^ 7-fBI^ («;«») T**^5tf»jWJDji9**^tt 

Mmmv^mm&'n&zmffi 2 0 cox u ? ^w<iuca^ 
^TW£sn5. cicos a 1 (o^m^n^ntcm^ 

«*IV Izm^TWlZZtlZ. CCD S A 2 cofiJKf^S 
SA3i:*^x, ^©♦Bv**^* 

n£SA2i3«ktfSA3 ttH9fE*PJ^fT^W^a 6 

2 ICMLT^?.. 

[0 0 5 1 ] -hfBS A 3co*iJ»f^#^Snfc«-&», m 
§BH5jcffi*»lt¥lJ5t^a6 4 (r^-rs S A4. S A 5 . 
S A 6 . S A 7 »C*5t,iT^te#tC«fc-53IR5COS*ffi^S 

7^t)^, SA4i;unTXD7 N;na^0^W»f*qs<B 

0! iOfc/hSlr^S^fUWSn. -€-COS A4«*iJ»f 
)5«SS2nfci^ttSA 5 (Cfe^TX a -y 6> ^* 

0 2 J;0 fc/hS^S/O^WSfr^n-So S A 4 co 

wwf**#3eanfc»^fas a 6 icfe^txn-; 

6»co^b^d 0/d t**T'«6IS!3t$nfc*iJ»f»ijS«d0 

1 /d t <t Dfc/h^^S^^JBr^n, ^(OSAeco 
WTOS^nfcS^ttS^liSA 5 coW^tt^^n 
fc«ftliSA7 i:fc^Txn7 h)lfflm.e<Dmtmd e 

/d tummmmm&oy /a t &v%-k^mzmz 
zniznm&m®.d e 2 /a t «t o ^/hs^^s^^j 

[0 0 5 2] ±fES A4*.ttfS A 6 WWSf^lcW^ 

mmm^m & 6»c*tjt?-r-5SA8tc*3^T. +-v^-> 
^48 co5£«?ss s o c nfcwwatpfi s 

oco zmz-x^zfrftfrtf-vm-gnZo ccosasco 
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w^&6 siztm-r^s a9jc*5^t, /h*as*ta* 

3S A9 1 H*UttO^»Et63nfcll«^ 

J:5f:MG2 8^^>ttS^$tl^tB^/1^ — XDTvX h 

S7 2tt^t5SA9 2fci5tr>t\ *:<h*_fcS0 7 (C;^ 
T— ^C7C^F*g(c43^T, ±KSA9 1 tc*3liTft^S 

ic^t (□») i>y>io©«E^a«E 
fee (OffD ^bf^7yx h h;^t±iA^ig* 

So 

[0053] i<SAl OTH ±EH 6 ©RfB t h * 

r tc^-r j: o u — h )v $ i$t& z> < mm m tts * £ n & 

2 8l:M$tl§. *^T\ SMITH =^tA°y^ 
4 8 0StSiSOC^»« hWMllSOC 2 J: 

o fe^^i^s^-r&fe^joa hMfflifisoci^ 

?5#bT^^^S^^*iJ»f$n^o S A 1 lOJpJBf 

aw. s ai i(7)^jw^#^$n^t-r^^»uiih;u^ 30 

ffllliSOCi SA12K:fe^T±fS 

G2 8^«j&anT^^«ax*;u^*^jc«^$it 

6n^>o SA1 3C^^T, *t/V>^4 8© 

*«S It S O C jJ<*HTT*5 **5*>T to % h )V 
^MliSOCz **3»fiFbT«r^*5***W*f*n 
CCOS A 1 3 0tiJBf*«S5£SnS'5"&tt±83S A 1 

St, SAM IC^^TMG 2 8 l:±-57yX MH»^ 

[0 0 5 4] ae#tct*K*tU*S***SKT?**55 
«©»&tt* mflBS A4 0WK^SS^niOS A 5 43 
J: DCs A 7 <0«W**#fc#S3ns*\ gE^ttflaiBS A 
6 (Onm^^tlK-O S A 7 <0#iJ»f*<#«Sn4C!) 

ttGM&n^S 7 4 K*h£TS S A 1 5 \Z&^ 
X. SA8t(WjmtC, +t/t'>^4 8^iaiSOC 
*<T'»»3tSn&W0f»qSfflSOCo fc«ATlfi**^5 

*^«wfan*. ^osAi5©«wi^)isnti& 

m^f&JK^ih^g 8 8 iZMfc-? Z> S A 1 6 tC&^T, * so 
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mizmtf^ntz/^y-^- KjI^tw ^^5 6^»fps 
[0055] ±ias a 1 6©w»f*<53ean*»^tt. 

WfEx>s;>tB*ffl|S^a8 4K*tJET*S A 1 7^cfc 

T8t«ansa«»a«Gii s^ouuiSSG^x.^ 

SA1 7^*^T^RE<Z>ftjaaEG**B«JMia«Gii £® 
ifc^S^^li^n, CCDS A 1 7<0ffiWrt*5J£;£ft 
^«^SA1 8***fTSnttlr>*t, tJlSn**^!! 
S A 1 8 JC*l^T^IR©J!waf6G^B«JPjaSGii KUK 

*4 4^tc7)^7i< tfe 1 oa^ft^nszitKcfcox 
< & s a £ 7s u y h e ™ « i > t 

*l£<7)T, MG2 8cDfPlfta{ClSDTX>^> 1 OcDUi 

^^sjisatis. *fc, ±tas a 1 6^jp^$n 

ifc*^H ±IES A 1 7 43<ktfS A 1 8&7>*y72l* 

[0 0 5 6] fit, MfHiJOiS^-KTvX htHfl^ft 
7 8fC*fJfc-r<5S A 1 9*«HffSn, K^-f»KlfcHT 

fT^n^o CCDEI2 OCDjjni^E- H7yX hfflflM'— 
>TH ffirfEUO^-KTvXh NI/^Rf¥g8 0(C 
Mt^S A 1 9 1 tC^T, XD7 h)\sffi&0&£Zf 

SSttF hi^(ORfrSi^S*7yX h 
*7yX SX^jWftS^tl, f©S*7vXH* 
t A«H 9 ^^-Tcfc o \ZU^< HJUHHTflME 

SriS<t5l:MG 2 8^6tB^^nS7i/X h h^^*« 

»t$t^SA19 2T11 ±|SSA 1 9 1 {CcfcOft^ 
$nfc7vX h h;i/^^[±S^$n^:<h#0[>X>v> 1 0 
©ffiCjft (□EH) ^r^fiiU, X>>?>1 O0DZ<EjftA<a 
ffifiB (OEP) *&*©7yX h h;i/^Ul*»<Offie^ 

9 lC^^iT«, S A 1 6 tC&^T/W-^E- K^SJJS 
nT^St*iJ^anfc«^JCtt, MG 2 8 <DTi/7s h h 
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aft^* 

[0 0 5 7] fit, A 1 OWT^fT^n^d 

£IZ£K>. EI 1 0 Ic^-Tck^tc^ A°>^4 8^bll 
x*;U4=anH#ai*SftX\ @9CSt7yXhhW 

[0058] 9([iasA5a>jpj(ff*t5iesna3S^*^tts 
a 7 a)«K3W5)esn*»d"r&toftac#©iiia»fp 10 

fc<DT»£**5^*4^T£;fc#fC, SDlTteX 

fWSft, f^)SD l©WK##jeaft&»£*tt, SD 
2*c*3^TXn*;/ MI/HL8 0a>£{fc2gd 0/d t rt^PJIW 

^T£fc^<7MfiT&oTfc£*_fr£8 0 %g«<BfllW*«ffl 
aft^* ±E#iJ»fS2pfiid 0 2 /d t«T^ir;U 

fe^)o ±f2SD l^cfct^SD2 0O*iJ»fCO^-rft^^ 

XVMM)V--^>\zmZ>tf. ±IBSD l^Scfcl^SD 2<D 
fl«a*sfcfc#£Sft*«^tt, SSJnifiT'S'X h*:-K<h 
aft, mJf2*P^J£*]^g: 9 8 \Z$m~tZ> S D 3 \Z& 
l^T> S*IBa>iiUjWIG3W^P!y h;UHSa<DglSci:bT 

ft^o 

*>xn^ h;uHK^Jc«i;T+»attia«^»&ft*« 

s d 4 tr^^T^^/^ 4 8 k*5w-**«sb 
s o c&mm&mm soc 0 j: o t>*^^^5^*«*jKa 

ft£ 0 :©SD4©wtestifc*§it HuffiiS^p 

jg^B- KTvX httfll^a 9 6 f~*fJ£T£ S D 5 tC*5^ 
T, 01 lCO2^«|^^-rJ!lPiiSG^t#^fci6fC0 2 
1 {C^fcto^X^^ySD 5 1MSD5 4^ffa 

rati mz£>^xx.>i?>i ojcctoffiidafts^x^ 

l/-^2 4^e>tB^jaftfc«*S:MG2 8 'Mt^tfHCW 
$&-T^IlffT'>X h^MS&a-&6ft, *PI^Jpig^^ 

fr&0S»l«M0ttt£l«n t2 (tl <t2 ) Jc 

CS^<7vX h*«MS&a*6ftja'3*ft£fct Att2 

Tisa^sftoBfjesaMfiptts-arSfts. sd 

6MSD9T(1 ffirSE^S A 1 175SSA 1 4 

+t/V>^ 4 8 Hct^JyX h M^^S^t ^ so 
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[0 0 6 0] ±8aSD3a)*iJ»f**5ieSftfc«^-ra:*) 
7 ?±)mm 6 \Zfo Ctc g SJPi^ jSGm AW 5ftttH 
Jn3I^JE<Z>«'&«, S D 1 0 tf> fiPig^E- H 7 v-X h HiflSBI 
K*5l>Tfc£;t«0 2 2 C^tXT7yS D 1 0 17SS 

sd i o 3*t*fraft^. 5t-r> ffiffEftpiiTvxhaffi 

E¥gl0 0l;^t§SD10 1TH fc£*_tfSA 
1 9<DjtJPii^E-KTvX h h^^SUfflltl^^fe^^ffl 

t^btu ±ts@^upii*GH ^3i^aft^cfc-5fc^^A o 

v*4 8fCck£7'>X h h^^/yX hfitfififiJilE 

aft. jyx h h;^^ig<iogwst$n5o &n 

T\ SD 1 0 2fC*5l/^TJii3SD 1 0 1 tCcfcOttlEaft 
fc+^/1f/^4 8tCj:^T'>X h h;^OTSt*l>^ 

5*>a*a Stefan*. ^<dsd i o 2 ^ww^s^E 
aftfc«^tt*^-^>^*iTa-&e>ti^*^ w^aft 

fc«^tt, W«EJPja^J£«rieff 7yX hW^gl 0 2 
JC*hS-T5 S D 1 0 3 K&^T, ±E*-Wt>^ 4 8 
!^<MG2807yXhhM («fi*f§IE») iCtoA 
T, X>-^> 1 0 (Cct D^iftaft^^oi^L/— ^ 2 4^ 
6Hl*aftfc«A^MG2 8^ffi«fflK0«&aft*;i4: 

mmtKDTz/x b h>\'?f)m%\zm&.2i£t>n 

£<> CCDiEfTTvX MCcfc9MG2 8 ^£115*/ a ft £7 
yXhhWIl 013 C^ti^C, X>^>m^h 

[0 0 6 1 ] huIB S A 8 , SA15, S D 4 (DfUBWS 

7 4, 11 OlZttfo^ZXTy^lZte^T^^^is? 4 

8 (D*11*TOIT^« tfl£Snft*6H 016 

oo#m^SP#fiff t->x h?wm<— ^>a**fTa*i£. 
-?ut>t>. 9c? * scuz^x. mmv^mm&mm 
v, «tot)«^s*^ 2 PJiwaft^. coosc i<D*JWf 
^*«an&«^-rs:to'6iaaJBiTT*4»^tt, flute 

t/^-^e- K^Mwaftfc^s^wwaft^o z.<d 

S C 2 <0fflW#5Saftfc»^fcL SttBB»«^FJBl^iafT 
7yX bWft^WL* 0 tcMJS-TSS C 3 \z&^T. Win 
K^il/i£a»ajST->X h«W#J*tfSft» JPiSSkfP 

(/^ i 7-^-» chftjPftciifTy >x h^PBJfian*. c 

COfflffTv'X FTIi, 4<0'>7 h^>*^tt 

b)V2zi>n-5> 1 2(DD^^7 7^y^^^5 L c7)^{c 
i:0X>y>l 0<D[Hie3iSNE 7^i5#>bft, flffte 2 0 

(7)gga^/{£TJ^±co^:#acD^3 4<DmW}-S}t>m*> 

ft, t»M7yXh^Wbn^ 

[oo6 2] sc4{z^^xm^i,z<k^mm 

s*^«waft«. ^a>sc4<z)*jw*<5«aft*»^ 
tt±Esc3«T^*oiiu*fTaft*^ w^aft^> 

»-&tt, S C 5 Cfe^T7yX h©J?8I^Jl*7a-ti:&ftfc 
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nt>nxuG2 8 t snfct sn*;i/ w+ 

8i;i«an^. ±es c §#>&t$s c 7 hu &<D5£ 
[0063] mms c 2 fc&^T/w-^E- kwirs 

nfciflftSti&i^tt, »E7^HK¥ll:9 4i: 

»«tSSC 8J£*HT, X>v ? >[fiI&jiSNE 

±3W 0 SUoT7^ hT£ Z. t lc<fc 0 #M<0ftl»ie<& 10 

is? h^oy^\^h)V^-3yn—^ 1 2007^77 

[0 0 6 4] *»Vrt*fUIBr»P«Vi JK±"tf*Sfc«&S9 
IBS C 1 0*JWA*55tSnfc»^Tftto'6#i«©JS«** 20 

*m&L±T? mia*ajt«iE#a 1 1 4tc*t 

JftT^SC 9fC*3^T, JP5S«fPB#(C^i$« 1 4<7»:7 
¥ftl 1 2i:»M§SC 1 0tc43^T, iBuK^JSK 

H^TyXhhJ^^l^tbMo fit, 
SCI ITU ftliSakfP^SJiElttf T>X h^r^fff 

SCI 1 (DfiJW^S^^n^^^ti-hlHlttff 7vX 30 
•»Sft*^ WfBSC5«T^fr$ 

[0065] eh 4 cos A2<Dpm^m^ntcm^ 

ifiV^*M<Z)*fT+*fiJWT*&*JCT'*KSanfc2pJ 

ws^fivi .tofcis^^s^^jwsns. zl<d sb 

S*6ft5^ SSStlfct&H SB 3KI*5^T, * 

fc*j*fi;MV2 ckOfcfi^SA^Jwan*. ceo 

[0 0 6 6] #C^T% ±ESB3<&4^&*#^anfc« 

SB4l:*liTXD7 h;HIS0^-7'»R£3n so 
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fcffifli «fc0fe*#^^5A^WWa*l. CCOSB4C0 
«W**#£Sftfc«£tt, SB5tC43^T, XD^h;i/ 
Ml£<0«ft;*d 6/d t ^ftSSStlfcUd 0i /d 

t ct 0 b^^^fr&frfimmznzo ±tBSB4^j:^ 
s b 5<Dmm&mznj£.2titc.m£?te* a*jefT+^* 

fc*i£rT$>£COT, SB 6(Dii^LJOiiT'>X 

tfE6t5cfc«BI8 {^^-Tcfc^tc, -4fi07yX h 

&5£2n£o fit, SB8MSB1 2T«, n&5fi<0 
SA1 07!;SSA1 4<hfsJ^{CbT, 0 6 tC^T£ 5 lC 
-^iWJyX h hM^MG2 8^b^0 tK mm 

[0 0 6 7] ±ES B 4*5J:^S B 5<D$m<D'>fc< £ 
h S B 6 J; Ofe/hSaj^hhM ** 

s b 6 <Dm&& 0 fefiRFPflm*an*«t 5 i:»ssn 

2>ft#>-C$>2>o f LT> SB8J&SSB12i:43^T» 

^7->X K h)l&fi i 1ft$tLLW\ffilZitijj£tlZ>o 

SJE S B 3 JBr^S^ $tifc«^, "r&*>-S*«va* 

sb 1 3<D$kMLmmTzsx hm'm&mnznz* c<d 

S B 1 3<7)i6®UJui£T->X h^JHWTtt, nulBSB6<7) 
S^DWt<IOMG2 8(7)g^«{Cia^^#acO 

Sn5±5l:ft)£3tis. fbt, SB8MSB12 

[0068] hi 4©sAi©*ijwf*«5«anfc»^"r 

**»^tt, H 1 8 ©tt/iK7 U 7 ^ff»7S/X MM 

e ia)2pj»f^55esnfc»^tt, mEsna*fPW^^gr 

10 6 KfchS-T* S E 2 tC*^^TJPifi*fP**ff sbtlfc"* 

^tl^o ±ESE l(D*iJBf^#^ana^SE2<Z)¥iJ»f 

IBS E 1 (OmWi&iSfeZtlR-? S E 2 ©fflBr^gn 
SE3{C*3^T\ *tA°y^4 8^1?li 
S O C fttfUBrSqsfii S O C 0 cfc 0 *l^^5*^2pJWr3 tl 

X hM0^S 1 0 8 iZttmtZ* S E 4 tC*5^^T^^/1v 

^48 t:ii^tei§:x^ji/«^(j:yx^i/-^ 2 

Uc7yX hfJ^0O7vX hMWA^SWpPfl^fif Sn, S 
E 3©Wllff^55eatlfc«'&J4, SE5tC^^T, X> 
i?>\ 0tCct0ggffift$n^> ? ^^l/-^2 4^6«*&S 
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[0 0 6 9] ftufBX U >y 1 1 8 iCtt^T* S 

E6TH _tf2*Wlv*4 8HSS*nfclgI^iP 

v y^m±Lfc^m^^ u *y a v OT«>tt££ 

^NiX'Jy L <k L T #it V An L £ 

i&W-f>/)«7$tbn^>^ SE6©» 

SSffifrTvX bfliffl^g 1 2 0 K*fJST£ S E 8 tc&l^ 
T\ X>i^> 1 0 Kcfc OffiSft^n^^x^U-— ^ 2 4^ 

**ffiTLfc*^ictt* >^ 4 8 {css^nfem^x 

*MfeMG2 8-\#t^^n^>o 
[0 0 7 0] i<SE 9TH *fcX'J y^58tlt 

2 ckOfe/h$^ffl^T'»ta*snfc*iJ»fSipttAVi cfc 

9<Dmmtfnfe2tirc.m&fo* afifrvx Mc<tox> 

>>> 1 0Kvx*U~^ 2 4 b *IT 

XU 7^*O^LTt^«lT$)l)WT\ huIB{£m 
8&x>>*>ffl*MK^g:l 2 2CSM5SE 1 0^43 

{c^o^tx □ >y h)ifrmm e ™ a*^n£To>«i J; o *>/h 
$ < ^n>5 c t tccfc o x > v > i o A***n*-c J: 

[0 0 7 1 ]^T, SE12. SE13, SE14T 
SE12TiiXP7h;ma0^S (0%) 

tftofc^s^***ijiafsn, se i 3t«xu7^M 

A VftfffifB$JiffS9tt A Vi J: 9 fc/h<* < teofcT^S^ 

^wwsft, se i 4T»iae#tcfcojioa*fpsnT 

*««WStlS. iffltt, 1SSE12, SE13, SE 
1 4©«Wf«t^rftt>5«Sn*<Z)T, jfflKSE8£TF 

[0 0 7 2] _hfB(7)S E 8JKT^a0iimfT$n^-5 
x>v>i 0<7)tB^aif&J{ci:0*:McoxU y-ftm 
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isantsE 9<Dmm& : si£2n2>j:o\ l ztsiZ>t. se 
i n:i5^Tx>y>i 0<z)m*iHiB^J»7S-&sn* 

ffififTvX H4*«3n4. f L/T, jSG#GD}JI!j$ 
^T^ScSSr^TXn^/ f>MM0/i^i$n^/i\ 
*PiCDX U >y ^StUantX U *y ^aKAVA«iE« 

4tS*LT, mffSSE12, SE13, SE14(E>lA 
m*^*iJ»f^#SSnst, SE15Ci3^T7yX 
10 hfHW^T^it^n^o tLT, SE16fC*5tr>T* 
t / V> ^ 4 8 ©MMS O C^JISrS?* S O Co * 

j£Sn5tB£te:, SE17C^^Tyx^l/-^2 4f: 
J;D+t^y^4 8^fan^ 0 f(OS E 1 6 ©WW 
rt*fir^;£fta<fc 5 SE 1 8l:45^T^x*I/ 

2 4tC<fc£*W^>*4 8^1^7$tf>tl 
T, SE 1 9\Z&\,*T7 : ?if&i/Vr2tlZ>Z.£\Z<kK) 

[0 0 7 3] #*MW£cfcnfcf, X>v 

20 >1 0fect«MG2 8S:fflx.fc#|^©aiiJ»|ga(c:*5lri 

G2 8«{£M3tt*fflMf9¥gt (ffift-hTyX 

^ a*#*Bs < & z> m * s tciz h jv^tm < fc&jz? 
izR-Dftmrnrnfim <^ct3i:MG2 8 TWM&si* s 
wot, mg2 8©tB*^<tojs«jtcsdffli3ns. *■ 

[0074] *^jfiff»Cctntf. *w©j6ff-rs 

**«!RWft#a («/iWJJ6¥86 0) ^(DSSffi 
$n^*-&{C^X>>?>l 0C7)Ui^$:flST$-&^)ch^t> 

40 2 ) i^^^, iESlfil»¥SH ±E»B[Ni«ffft 

h <t£z>&o izRittmmfflfim <tez><koiz 

MG2 8&ftm2i*:2>*><DT'&Z>o d©J:^(C, miM 

J;5IIMG2 8Wi$t^nscw^, -&m<Dtt\m 




c fcOx>> ? >l 0<Dm^^ffiTS-tte>n^<h|tJB*(CMG 

[0075] *^««^ctntf- fflrE»w**« 

ftWffi^a (SStfE&*iJ3£*a6 0) K<fcOg&ffi<D#S« 

fpfta^«:i;Tx>>?> i o©a*sflaE-r^m3fiiijffli 

(x>S*>tti**(R#R8 4) ««S6f:»t6ft& 
ffiTtt, BSJPjSSGh (CiRa6£^<MG2 8 (BfMSS 

yv>\ o<^£ti^^MG2 8<7)f^ftajcjSi;TiWis$n 
w#^n^«^(c«x>v> i o ^<D&fttemMmm 

[0 0 7 6] £fc % *^«S«^«fcn«, IKf0R*ttl 
X>>^> 1 0COffi*C*f-rSHf^^tti*»J^"eMG2 8 

S80) <h, f (DMG 2 8 (Df«»^X>y> 1 0 
0X^J^fifttiCS^^TMG2 8c7)f^©^:tfIE-r 
S»4a»¥8: (7yXNhM«E¥g7 2, 8 2) 
£7^1£tf£nT^S<l<h^6, X>y/10(DXW 
*H»«r(S«-rs«k5{CMG2 8©7yX h h;i^Tft:b 

[0 0 7 7] *^tt«lC«tn«, ^fe^cOtti^/M 

MG2 8*f£SSai£5£ifcKlX>^>l 0<Dffl*£f&| 

fi^f^l&ff#p B 1^ <6§«k3CMG2 8 *f£SS $ It -5 £ 
^feCXyyyl 0 <Z)tBAWIB*«ft"rS* 5 WW^S 
(ffiBS^-KTyX ham^ft6 8, ftHB ; E-F7->. 

t-Ka*5«)e*a8 6, x>^>m*iHis3Rjt^a8 

£*l£££fc(CX>;y> 1 0<OtH***«WISa*l, filMS 

h &m \zR~D{$mmm&m < ft* & o \z 
mg2 8tfftm-£ j ££>nz>t£.h\zni>i;> i ooom^ 
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M(:d:DMG2 8a)fPlft^Man«)fcii), MG2 8 

fc, /^-^e— K**a*?an*:t#tcttx>>?> 1 o » 

[0 0 7 8] *HJS«(C<tntf, *M©Wift*S: 

-tnfc^&gi: Lft^ii^Kte, 8 (X* 

J^ISfg) i:*«Sftfc«ax*MSMG2 8(C 
flt*&-rs<hi:fcJc-ec^MG2 8*{£tb*"CfP»aii-, IK 

10 ft**i»s<h-r*»^ttt, *w^>^4 8ic#«an 
fcx^;i/^*5J:r/x>>?> i oi:<koTK»sn5yx 

£MG2 8\zmffe-?Z>WfTT>>Z> b£~?Z>££*>lzm?J 
£ fc tt h #K < ft £ «fc 5 KiaofP»WMIB*«« < ft z 

t-HJyX h«IIBI#a6 8, JOi^- H7yX MHH 
^&78, SJOifi^-KT^X h$ffl^g:9 6, Mg^ 

je«5e#a9 8. nna7s/xha*jE*ai o o, mm 
^jewfbwtts'X hwn^ai o 2) ^fgtfenx^ 

Ay^4 8tc:*fflan?t:X^;P^MG2 8 
5<h£*>f;:^-C9MG2 8**{£aiATfM&S-&Sft, SPiS 

3=:fcJ:tfx>>>>l 0 CJ;-DT»^n^yaX^l/- 
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9 2 : /W-^E- KjUK^J^K. 9 4 : 7vX SiSSS 

(fg8Si«^ft) 
9 6 : igJMi^- h*7vX bHUP^g: Gil 9 Stiffly) 
6 8 : (K^jt^- F7->X Vm'®^®L. 7 8 : JPii^E- 
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